THEY GET THE REFINERY VOTE 


SIXTY-FOUR Elliott type YR Mechanical Drive Turbines 
serve a new cat cracker in this Mid-west refinery. The three 
illustrated below drive hot oil pumps . . . These are the 
turbines that without sacrifice of standardization can be 
adapted to any conditions. Refineries are strong for them. 
Why not investigate? 


ELLIOTT COMPAN Y 
STEAM TURBINE DEPT., JEANNETTE, PA. 
PLANTS AT: JEANNETTE, PA. * RIDGWAY, PA. * AMPERE. N. J 
SPRINGFIELD, O. * NEWARK. N J 
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Yorwoy impulse 
Steam Trap with 
new stoiniess steel 
body. 


Yarway Impulse Steam Traps get equipment 
hot and into production faster. Extra profits! 

Then they keep it continuously at peak operat- 
ing temperatures for maximum production. 
More extra profits! 

What's the reason for hotter, sooner? Just this. 
When steam is turned on, Yarways open wide, 
discharging the air and condensate m a hurry 
—closing only when steam arrives. Then, when 
Operating temperature has been quickly 
reached, the little valve (only moving part) 
literally floats on the load discharging heat- 
retarding condensate as soon as it forms 
instead of waiting for quantities to accumu- 
late. Thus equipment is held at peak operat- 
ing efhciency. 

Other economical features of Yarway traps— 
minimum maintenance, easy installation, low 
inttial cost. 

More than 600,000 Yarways have already 
been installed. Sold by distributors through- 
out the world 

Try a Yarway today standardize on 
Yarways tomorrow 


YARNALL-WARING COMPANY 
128 MERMAID AVENUE, PHILA. 18, PA. 
Nest of Yarwoy traps installed with Yoerweoy 
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Short Cuts in Process Desige—Hen 
While heat exchangers are y aoa for 
im plant design or operating conditions frequently <a ‘extensive 


calculations to adapt existing equipment te new uses, In such cases, 
rapid calculation methods of rearonable aocuracy are valuable 


Paul Buthed 
Pernis Refinery Outstanding Private 
in Postwar E 
Caltex refinery 
Middle Bast crude oti. 


Storage of LPG Fuels ot Low Pressures... 


Applications to several process plant fow problems have bees 
developed. 

Clayten W. Work 


Catalytte cracking approsimetely * peroent of our 


Refinery Is Nearing 

Neve plant will help the geographical balance of 
marketing areas by providing a 60 percent tmerease in 1 
the high central tableland. 
Inventions and Patents . 
An understanding of owr patent system and the nature “of ‘the patent grant 
by technical personnel and executives in our industries will go @ long way 
toward the climination of costly errors in procedure. 

Arther H. Seidel and Z. D. Bonner 
Sereen Skirted Bubble Caps 
Tests indicate possibile operating performance through 
the une — cap designs. 


Refinery for Hawaiian Islands 

LPG, gasoil for the manufacture of artificial fuel gas, and 

roed construction, will ail be transported from our west coast by standard 

tankers as @ saturated solution of butanes in heavy residual oils 

The Application of Pola phy in the Petroleum Industry . 109 

The determination of tetraethyl lead in gasoline, metallic additives: 

lubricants, and impurities in catalysts are important refnery applications, 

along with others involving organic analysis and sulfur determinations. 
Phillip W. West and Cecil H. Hale 

Bayonne Modernization Includes New Wax Plant 

High-Pressure Hydrogenation of Carbonaceous 

Matter, Part VI 

Strategic and economic considerations indicate the future utility here of 

that have found extensive application m Burope 


Gaylor Caustic Process 
Electrolysie method employed to regenerate spent caustic from refinery 
ftreatm@ operations 
Foundations Laid for Cat Cracker at Fawley 

Combustion in Waste Tar and 


Plant Is F 

Fifteen otf producers, through a joint effort, conserve castaghead ‘pas, 
ducing some 186,000 gallons daily of liquid fuels 
Fire Control Helps Establish Great Safety Record =, 187 
Specially planned demonstrations illustrate techniques for controlling and 
Preventing Ares and materials used in safety programs. 

Heary Otanne 
Bending Moments and Leakage at Joints, Part UI, ..129 
The concluding article of a series presenta mat fies necessary for the 
evaluation of « gone from dynamically changing bolt-loads. 

Robert G. Blick 


Argon Metal Are Welding of Al Aluminum. 

Procedures for both machine hand welding of aluminum promise hth 
utility im the fabrication of an inereasingly important construction 
material. 
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Please send more information on aluminum's properties and 
applications tor 


Nome 


Title 


Company 


Address 


City 


True, this oxygen plant high-pressure tower of 
Alcoa Aluminum represents a healthy chunk of 
cash. But made of any other suitable metal it 
would cost 25 to 50% more. That's how Alcoa 
Aluminum makes substantial savings in ex- 
changers, vessels, towers and piping for sub- 
zero processes 

Besides squeezing dollars, Alcoa Aluminum 
boasts amazing strength at low temperatures. 3S 
alloy, for example, increases 23% in yield strength, 


process equipment. 


State 


80% in elongation and 67% in tensile strength 
as temperature drops from 75°F. to -320°F. 

Aluminum combines high thermal conductivity 
for rapid filling of vessels and better exchanger 
efficiencies. Light weight for easier handling and 
faster fabrication. Corrosion resistance that 
eliminates constant painting and repairs. 

For more information, mail the attached 
coupon to: ALUMINUM COMPANY OF AMERICA, 
1476F Gulf Bldg., Pittsburgh 19, Pennsylvania. 
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‘LARGEST AVAILABLE CHOICE OF STANDARD STYLES 
FURNISHED WITHOUT DIE COST 


“Shop PSC First” may remind you of the slogan PSC bubble caps. Send blue prints or write as to 
of one of your local department stores. Actually your needs. Also welded alloy tubing and assemblies. 
there is a real resemblance between the two institu- 
tions in one characteristic:-- Wide Selection. The 
Pressed Stee! Co. offers you the largest choice of ESS ; 
standard styles of bubble caps and risers available: ‘SS g 1 for See 
200 of the most commonly specified styles. As a SS E CAP suLteTin 21 & 
result PSC not only makes prompt delivery, but we ze gusst We beli ss 

believe it is the largest 
also save you the cost of dies. Caps to meet special TR, compilation of engincering dete on babble expe 
needs will be promptly designed. Pe and risers in printed form. Also contains 

PSC bubble caps and risers are fabricated from = drawings for use in determining 
the complete list of alloys, and for any method of : methods of tray assembly. 
tray assembly. Let us show you why the majority 
of the industry's fractionating facilities today use 


THE PRESSED STEEL COMPANY ~ 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
wv OFFICES IN PRINCIPAL CITIES « 
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This month Timken reports on: 


Recomm pips 
forgings for accessory parts. 


Carhk icromo 2% 

14% 24% Cr-18 Mo. Sicromo 

18-8 stainless 1679 

= 6% Cr.-Mo.-Ti. 18-8 Cb 

basis only. 


Looking for the answer to 
tube failures? Ask the experts! 


Photo shows carbon tube 
which corroded om bot- 
tom due to acid conden- 
sate. Timken Company 
metallurgists recom- 
mended a change in op- 
erating procedure which 
solved the problem. 


Y analyzing tube failures like the one above, 
Timken* Company metallurgists have helped doz- 
ens of refineries make important savings in tube costs. 


Still more refineries have saved by our metallurgists’ 


ability to recommend the one steel that can give them 
the best life/cost ratio. 


Timken Company metallurgists are acknowledged 
experts in high temperature steels—backed by over 
21 years of leading research and the widest field ex- 
perience. They have the greatest range of steels—23 
analyses—to select from. Quality of the tubes they supply 
is assured by Timken’s complete control of manufacture 
—from melting through final inspection. 

Let Timken’s" FE SQ”—Research, solve 
your high temperature tube problems. Ask the experts! 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address:“TIMROSCO”. 


Specialiets im alloy etee including hot rolled and cold finished alloy 
steel bare —a complete range of stainless, graphitic and standard teel 
ana yees— and alloy and stainless steel tubing 
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Greatly s.mplifies 
of, smal! steam-consuming units. 


Bottom inlet-top 

through 2” connections. 
bedies for pressures te 250 psi. 
bodies for pressures to 1500 psi. 


THE most widely used sizes, Armstrong Steam 

Traps are available in either side inlet-side outlet 

or bottom inlet-top outlet body styles. This gives the 

user an opportunity to make exceptionally neat instal- 

lations with a minimum of fittings and a minimum of 

labor and permits correct location of the trap in 
relation to the unit being drained. 

In both styles the entire interior mechanism may 
be taken out for inspection or repair simply by re- 
moving the cap. The body, full of boiling water, is 
left in the line. In the case of the side inlet trap the 
cap may be removed without even disturbing the 
pipe connections. 

Ask your nearby Armstrong representative to show 
you the opportunities for simplifying trap installa- 
tions. 

ARMSTRONG MACHINE WORKS 
852 Maple St., Three Rivers, Mich. 
THE 36-PAGE ARMSTRONG STEAM 


TRAP BOOK gives data and prices on 
the complete line of Armstrong steam 


traps for every pressure, — 
er 


tion. This book is a valuable ence 
for the calculation of condensate loads 
and the selection of traps for all classes 
of equipment. Send for free copy today 
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UL Steam Trap Body Styles 4 

outlet traps. Available in 2", ond 1” 

sizes for pressures te 250 psi. 
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There is 2 FLO-TESTED Hammel-D 
Control Valve that will meet the exact 
quirements af every Process 


aximum work- 
0) PSI and tempera- 
OF. to 1200°F. 
ke from 14” thru 12” (Cy: 0.001 
$40) will accurately control extremes 
in flow, temperature and pressure on air, 
water, steam, oil or gas service. 


CONT”: VALVE 
v: 0.001-0.63) 


e! or Stainless Steel 


TOOOA SERIES 
VENTURIFLO VALVE 
izes 1 — 1.860) 
Body — Stee! or Steel 
MWP 1500z ASA Std. 


VENTURIFLO VALVE ONTROL VAL © CONTROL VAL 

Bellows — 347 Stee! Body Staintess 

@ 750°. wwe ASA Sed. 


HAMMEL-DAHL COMPANY 


RICHMOND STREET, PROVIDENCE 3, R. S.A 


Conade Railway & Power ation, ld 
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AT CITIES SERVICE REFINERY, 
ALLIS-CHALMERS CENTRIFUGAL 
BLOWERS TURN 85 TIMES A 
SECOND FOR YEARS! 


ye AN “AROUND THE CLOCK” fluid catalytic cracking 
plant, equipment reliability is vital. Cities Service, 
Lake Charles, La. depends on seven Allis-Chalmers 
centrifugal blowers for catalyst aeration, They're rated 
22,500 cfm, 17 Ib G at 5100 rpm. 

Six of the seven were installed in 1943. Two pro- 
ceeded to set a record of 540 days, 24 hrs a day, con- 
tinuous operation; being shut down only for drive 
inspection! Two others ran for 562 days before sched- 
uled inspection shutdown! Only routine maintenance 
has been required on all seven to date. 

These blowers are still on the job, 24 hrs a day, 
helping produce motor, premium and aviation gasoline 
for the widespread operations of Cities Service. Output 


is at constant volume, automatically maintained by 


variable speed 2200 hp steam turbine drives. 


Here are the reasons for the low maintenance and 
high dependability of A-C centrifugal blowers: 

PURE ROTARY MOTION — precisely balanced impeller is 

only moving part. 

FRICTION FREE INTERIOR — bearings outside casing, no 

internal mechanical wear. 

SIMPLE LUBRICATION — oil under pressure in closed cir- 

cuit, consumption low. : 

STRONG CONSTRUCTION — forged steel shaft, alloy steel 

high speed impeller reduces unit size, weight. 


CAST IRON CASING — makes blower rigid, smooth, quict 


THOROUGH TESTING — impeller given severe over-speed 

test, blower factory tested at maximum speed. 

For this kind of highly dependable, low mainte- 
nance air and gas handling equipment, call your 
nearest A-C office or write direct for literature. 

ALLIS-CHALMERS, 1062A SO. 70 ST. A-3030 
MILWAUKEE, WIS. 


Texrope is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 


TURBINE. BLOWERS 
GENERATORS COMPRESS 
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For low-level d-c measurements 


INDICATING | 


STAGE 

To HIGH - GAIN To 


Voltage-balance feedback (above) and current-bal- 


ance feedback stabilize goin . . . provide virtual 
null bolance. 


| SPECIFICATIONS 


— RO- 
= MICRO-MIC 
AMPERE UNIT 


Catalog No. 9836 
BUILT-IN 4” METERS 


0 to 1000 or —500 to 
+500 Micro Micro 
scole multipli 


Catalog No. 9835 
fuul SCALE RANGES WITH 


0 to 50 of —25 to 
+25 Microvolts; scale 


amps. 
multipliers 1,2,4,10, ers: 1, 2, 5. 10, 20, 50, 
20,40 100, 200, 500, 1000, 
2000 
ACCURACY 
Of amplifier, +0.5 to 


Of amplifier: 4% of reading 


of reading +05 ai +20 Micro-Micro 

of meter 
crovolt, amps; Of meter; 
+1% 


STABILITY 
stabilized automatically 
ntrols required 


No trim 


Zero and Goin 
mer co 
*source RESISTANCE 
0.1 megonm or more 


Up to 10,000 ohms 
RESPONSE TIME 
2 to 3° sec 


2 to 3° sec 


ourPuT 


input on any range 
500 ohms f 
ternal meter 


10" reley rock. 


10 millivolts of 
or null recorder, 


For full scale 
output impedance © 
1 volt for 20,000-ohm ex 


Front panel fits 


ad on Source Resistance 


*accurecy ond Response Time depe 


‘new, triple-purpose 


USE AS 
DIRECT-READING MICROVOLTMETER 
OR MICRO-MICROAMMETER 
e RECORDER PREAMPLIFIER 
e NULL DETECTOR 


These new instruments are not only D-C Indicating Amplifiers but 
are stable, accurate measuring instruments as well. You can use 
them in measurements with thermocouples, strain gages, 
bolometers . . . bridge and potentiometer circuits . . . ionization, 
leakage, and phototube currents . . . almost any measurement of 
extremely small direct current or voltage. 


Through a combination of a-c amplification and unique balanced 
feedback network, zero and gain stability are designed right 
into the instrument. Trimmer controls are designed out—elim- 
inated. 


Actually three instruments in one, these amplifiers can be used 
as— 


Direct-reading instruments . . . At the turn of a scale-multiplier 
knob, you simply select the range in which you want to work. 


Recorder preamplifiers . . . with broad flexibility. For instance, 
one or two degrees of temperature difference can be spread 
across an entire Speedomax recorder scale. 


Null detectors . . . more sensitive than most reflecting galvanom- 
eters, yet with full scale response time of only 2 to 3 seconds. 
Leveling is unnecessary. There's no worry about shock or vibra- 
tion. At the turn of a range knob, you hove available a wide 
choice of sensitivities. External shunts are not required. And 
when using non-linear response, not only does the instrument 
stay on scale at extreme unbalance; sensitivity increases auto- 
matically as the null point is approached. For details, write to 
Leeds & Northrup Co., 4923 Stenton Ave., Phila. 44, Pa. 


LEEDS & NORTHRUP CO 


det, Ad Eme.S1(1) 
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Cut Petroleum Pumping 
Costs With 


June, 


Power, Electrical, 
Processing Equipment 
for Petroleum Industry 


1950 


SAVE ON INSTALLATION! Electrifugal 
pump comes ready to connect and run. No 
extra parts. Easy to handle, Requires small 
installation space. 


SAVE ON OPERATION! Pump and motor 
designed together for high efficiency. Every 
unit tested at factory and guaranteed to de- 
liver rated capacity. 

SAVE ON MAINTENANCE! Motor and 
pump have single shaft — assuring perfect 
and permanent alignment. Parts easily ac- 


cessible. Has fewer parts and machined fits. 
Electrijagal and Texrope are Allis-Chalmers trademarks, 
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OWERS o 
LOWERS 


Bow 42,000,000 GALLONS OF PETROLEUM 
PRODUCTS are pumped annually through 15 
Allis-Chalmers close-coupled pumps at this new 
midwest bulk station. 

Distribution failures are avoided through the 
dependable service of these “‘one-package” pump- 
motor units. Bronze wearing ring protects a 
from wear and is easily replaced when requir 

Electrifugal pumps range from 10 to 1600 
gpm with heads to 525 ft. For information, see 
your Allis-Chalmers Authorized Dealer or Sales 
Office. Or write for Bulletin 52B6059E, A.2974 


ALLIS-CHALMERS, 1062A $0. 70 ST. 
MILWAUKEE, WIS, 
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All the piping equipment you need 
eee OM One order fo CRANE 


SMALL STEEL VALVES 


WITH BIG VALVE FEATURES fet 4 
Crane 600-Pound Small Steel Gates with Union Bonnet—for oil a | ri 
and oil vapor services—are smaller, lighter, and more compact .~ 
than usual high pressure design. High quality carbon steel body, ( ' 
bonnet, and yoke provide extra strength and safety under rough . 
usage and extreme pressure-temperature conditions. 

Seating can be either Crane Exelloy to Exelloy, or Crane Hard- 4 » 
ened Stainless Steel to Exelloy. Seat rings of heavy section, securely ; : 
rolled into body, prevent leakage around the ring ... will not 
loosen in service. Husky bonnet ring, with long, precision cut 
threads, pulls up easily—always stays tight. Blowout-proof, soft 
iron gasket in bonnet joint is unaffected by highest temperatures 
or fluids on recommended services. For more information, see 
your Crane No. 49 Catalog or write for Circular AD-1741. — 

CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
: Branches and Wholesalers Serving All Industrial Areas No. 3602X or XW 


Sizes: to 2-inch 
Screwed or welding ends 


GLOBE 
VALVES 


@ THIS METER PIPING INSTALLATION, FOR EXAMPLE, 
CAN BE 100% EQUIPPED BY CRANE 


FLANGES 


GATE 
VALVES 


EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES + FITTINGS + PIPE + PLUMBING AND HEATING 
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INTO EVERY SMITHlined FAT-SPLITTING TOWER, like the above 68-ft.-long SMITHway Tower, goes 
the experience and knowledge gained from a long and extensive program of research and development 


into the corrosion problems of the Fatty Acid Industry. 


THREADING A NEEDLE. 
Getting a 12 ft. dia. by 
43 ft. long paper mill re- 
placement digester into 
an existing building is a 
difficult feat. A. O. Smith 
did it by shipping the 
SMITHlined Digesters 
in sections for final assem- 
bly and welding in place 
inside the paper mill. 


A. O. SMITH MAKES 
ALL TYPES OF OJL-REFIN- 
ING PRESSURE VESSELS. 
Here is one type, a 
SMITHlined Absorber 
Tower three railroad cars 
long (approximately 107 
ft. long), leaving for a 
refinery in Ohio. 


Field Assembly of Pressure Vessels 
V-46: Alloy, Alloy-lined, Clod, and Gloss- 
lined Vessels 

V-52: Multi-Leyer Vessel Monufocture 
ond Assembly 


re 
Solt Loke City 1 + Seattle 1 + Tule 3 Woshington 6, 
; 
--- 5 ‘3 
Milweukee 1, Wisconsin | 
Without obligation, send us the lotest | 
A. O. Smith Vessel Bulletins 
+ | 4 
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What's the trend 


electrification ? 


13.2 oF 416 kv 


JL 


As this one-tine diagram shows, the heart of a secondory selec- ing more units, either single-ended or double-ended (as shown in 4 
tive system is o double-ended unit substation or a pair of single- white) without requiring new secondary switchgear on existing units. : 
ended unit substotions with o normally-open tie circyit breaker The nevtrol of the 480-volt system may be grounded for greoter 

between them. Note how easily the system is expanded by odd- service continuity, increased safety, and lower-cost operation. 


° WHEN YOU COME TO GENERAL ELECTRIC you 
get far more than the finest in electrical equip- 

Here AY what you need ment. A General Electric application engineer, 
e familiar with refinery practices, is at your dis- 

lo modernize posal. If desired, he stands ready to assist you 
in co-ordinating all the needed components, engi- 

neering your power distribution into one modern, 


your power system! 


4 
4 
by | 
? 
| 
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distribution systems 


WITH UNIT SUBSTATIONS 


—to protect continuity 


of service at minimum cost 


What's behind the growing refinery practice of 
distributing power through secondary selective 
systems? Primarily it’s recognition of the fact 
that for most plants it provides a simple, low- 
cost way to safeguard service continuity for 
operations requiring uninterrupted production. 

This method utilizes a normally-open tie cir- 
cuit breaker between the secondaries of two trans- 
formers in a double-ended unit substation. The 
tie provides an alternate source of power for 
secondary circuits if either transformer becomes 
de-energized by a fault in the primary circuit. 


TO HELP CUT YOUR POWER DISTRIBUTION COSTS. . 


In effect, it enables one ‘‘partner’’ when neces- 
sary to carry the essential load. 

Simplicity is another advantage of this system. 
Operating personnel need no special training to 
operate and maintain the equipment contained 
in a double-ended unit substation -chiefly trans- 
formers and manually-operated drawout air 
circuit breakers. 

Moreover, expansion is easy and economical. 
Single-ended or double-ended substations can be 
added at will. Since no added interrupting duty is 
imposed, no new secondary switchgear is needed 
on existing units. Full data is contained in Bul- 
letin GET-1438, “Secondary Networks for 
Industrial Plants.’’ Send for your copy today. 
Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


+ Don’t miss 


seeing the ““More Power to America” full color and sound slide- 
film “Modern Industrial Power Distribution." It's packed with 
helpful, cost-cutting ideas you can use. Ask your G-E represent- 
ative to arrange a showing for your organization. 


G-E double-ended load-center unit substations for non- 
hazardous creas are compact, factory-assembled “packages 
Shipped ready to install, they ore furnished in flexible combina- 
tions of incoming-line and secondary-circuit arrangements with 
transformers from 100 to 2000 kva. 


GENERAL 


1950 
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For semi-hazerdous creas, G-E double-ended load-center unit 
substations have eosily removable air circuit breakers, each in 
Class |, Group D enclosures, plus primary power circuit breaker, o 
stondard Pyranol transformer section, and secondary bus 
enclosure. 
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INCONEL® 


1800" | 


MOT END 


METHANE 


LARGE DIAMETER EXTRUDED 
INCONEL TUBING IN VARIOUS SIZES! 


You can order extruded Lnoomel tubing in out 


side diameters from 2'5" to wall thick. 


nesses from to Length varies according 
to diameter, ran Por closer 
tulerances and thinner walls, up toe 
OOD). are produced by cold drawing. Write foe 
complete ation 


eee from © te 22 


Inconel 


WILL INCONEL BE THE ANSWER TO 


THE HIGH TEMPERATURE PROBLEM? 


Inconel® is rightly regarded as one of 
the outstanding metals for resistance 
to high temperatures. 


Now the questions are being asked: Is 
Inconel the answer to the hot-end of hy- 
drocarbon synthesis? Will Inconel have a 
service life measured in years rather 
than hours? 


Already On Trial 


Nobody can say—but at least one 
manufacturer is using Inconel tubing 
for experiments in fuel synthesis from 
methane and steam. In this particular 
case, the components enter the synthe- 
sizer hot-end at a temperature close to 
[800° F.. passing through an Inconel 


REMEMBER Inconel when you're looking for materials to resist carburization 


tube that is heated on the outside by 
the combustion of methane. Inside sur- 
faces of the tube operate continuously 
under carburizing conditions; the out- 
side is exposed to severe oxidizing con- 
ditions. 


Inconel was chosen because of its proved 
hot-strength and resistance to creep 
and carburization. 


(ther High Temperature Service 


Inconel has been used successfully by 
heat treaters in both strongly oxidiz- 
ing and reducing conditions ...at tem- 
peratures up to 2000°F. Inconel fix- 
tures serving over two years are still 
in excellent operating condition. 


and oxidation at high temperatures in hydrocarbon synthesis. Turn some of your 
problems over to our Technical Service. These men know what has been done 


(and what is being done) to provide durable metals for your kind of work. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Well Street, New York 5, N.Y. 


—FOR LONG LIFE AT HIGH TEMPERATURES 


Pat. OF 


i4 


DESIGNERS and MANUFACTURERS! Sand castings and precision castings of Monel*, Nickel, Inconel* and other Nickel 


allows are available from Inco's own foundry. backed by a half century of experience with Nickel and Nickel Alloys. 
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SERIES 7O00V 


DIAPHRAGM CONTROL VALVE 
WITH VENTURI THROAT 


Hicu fluid velocities ...even viscous fluids and fluids containing sus- 

pensions ... are pushovers for the Series T00V. A special venturi throat 

eliminates the sudden change in direction of flow so often the cause of 

trouble under such conditions. As a result, in-service time is unusually high. 
OUTSTANDING FEATURES OF THE 700V 

@ Special flushing connection to keep © Special design, renewable disc and seat 
stem operation free. ring. 

@ Special materials for body and trim to @ Special provision for field conversion 
meet prevailing operating conditions. from straight through to angle operation. 


You'll save a lot in maintenance costs alone, if you standardize on the 
Series 700V for high fluid velocities. Call in your local Honeywell engineer 


for complete information ... he is as near as your phone! 


Reeurator Co., Industrial Division, 1907 
Windrim Avenue, Philadelphia 44, Pa. Offices in more than 80 principal 
cities of the United States, Canada and throughout the world. 


Honeywell 
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vAN Badger services have no geographical limitations. 
Badger-built refineries and processing plants are operating 
successfully all over the globe, from the deserts of Saudi-Arabia 
to the jungles of Burma, from Uruguay to Italy. The 
performance of these plants demonstrates Badger's 
“know-how” in applying broad experience to petroleum and 
chemical engineering work anywhere in the world, including 
adaptations to meet varying climatic conditions. 

Wherever your project may be located, Badger will 
complete the design and procure all necessary materials either 


in this country or abroad. For the benefit of clients in the 


sterling area, engineering and purchasing services are provided 


by our London organization. This allows free choice in the 
most expedient allocation of currencies. 

Facilities can be erected either by our own top 
complement of construction personnel or by local 


subcontractors operating under our general supervision 


and advice. 


BOSTON 14 - NEW YORK. 
Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chemical 
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here's One Reason Why: 


A? Over 60 years ago, 
a PratT & CADY Board of Directors 


d this luti 


Resolved: 


‘* That the superintendent 
** shall be held responsible 
«+ for the production of goods 
*‘as near perfect in design, 
++ material and workmanship 
‘*as shall make them merchantable 
++ and of a character that will serve 

**to establish for this company 

««a high reputation.’ 


@ This policy has remained unshaken 
through two world wars. The “high 


reputation” has been maintained. 
TT ; More than ever before, the valves 
: offered by R-P&C meet the demand 
f oly 4 for longer and better service. 
els 


ew Tork * See Francine + Gridgepe 


R-P&CVALVE DIVISION 
AMERICAN CHAIN & CABLE 


| more and Detter service the 
; 
| 4 
| 
; 
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When you're looking for 


LEAD 
VALVES 


to control corrosive chemicals 


Sulphur Dioxide Alu 
Calcium Carbonate I 


Benzyl Chloride 


Sturdiness, dependability, suitability...that's what 
you want in acid valves, isn’t it? 


And that’s what you get in National Lead’s “United” 
valves—valves made with “St. Joe chemical lead.” 


Sturdiness: National Lead valves are constructed to d L d 
withstand stresses and overloads far beyond the eee look to the Lea er in ea 

ands of b 
...in everything from lead pipe ...valves... sheet ...and 


lead-lined or lead-covered equipment ...to complete acid 
recovery plants. 


Dependability: The leader in lead, National Lead 
Company has the metal know-how...the acid control 
know-how ...to design valves that make the most of 


lead’s inherent corrosion resistance. 
Suitability: To the selection of just the right valve, NA if IONAL 
as well as the right alloys or other materials for 


critical parts, National Lead Company brings experi- LEAD COMPANY 


ence that covers the entire processing field. 
New York 6; Baltimore 3; Buffalo 3; Chicago 


Sturdiness, dependability, suitability... three good 8; Cincinnati 3; Cleveland 13; Philadelphia 
reasons for specifying National Lead’s “United” 25; Pittsburgh 12; St. Louis 1; Boston 6 
(National Lead Company of Mass.); Los 


valves. Available in a complete line that includes hard Angeles 23 (Morris P. Kirk & Son. Inc.) 
lead and lead-lined flanged acid valves; “Y” and Atlanta (Georgia Lead Works Div. of Cincin- 
angle patterns, gate, check, foot, and diaphragm nati Branch); Toronto, Canada (Canada 
valves. Metal Co. Ltd.). 

Specify “United” whenever you need valves to control 
corrosive chemicals. 
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«with UP-FIRED COMBINATION BURNERS 


Unretouched interior photograph of a large center wall up- 
draft Petroleum Heater . . . fired vertically upward with 
twenty-eight (28) “National Airoil” flat flame gas-oil TANDEM 
COMBUSTION UNITS. 


This design emphasizes an even flame distribution with uni- 


form heat radiation to the absorption tubes. 


Ask us about your particular installation or problem . . . we'll 


gladly comply with full information. 


Main Offices & Factory: 1254 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 
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(1) Double-cyclones are low- 
ered into position at the top of ' 
the regenerator, 


(2) The conical joining sec- 

tion is placed in position on 

top of the regenerator, 
(3) The bottom of the reactor ae 
rests on the conical section 
above the regenerator, 


(4) The top of the reactor is 
hoisted into place. This com- 
pletes the 2-in-l unit, 


Another 


2-in-1 Cat Cracker erected in 
the field by Chicago Bridge 


Here's another refinery that is using the new 
Universal Oil Products Company Fluid Catalytic 
Cracker, the compact 2-in-] unit that has the re- 
actor mounted above the regenerator. We erected 
this modern cracker at the Indianapolis, Indiana, 
refinery of the Rock Island Refining Corp. 


This new unit produces propane, butane, high 
octane gasoline and light cycle stock which is fur- 
ther blended to produce domestic fuel oil No. 2. 
The unit has a rated capacity of 5,000 bbl. per 
day and replaces a thermal cracker reformer which 
has been converted to crude-distillation service, 


Refinery towers are typical examples of the spe- ’ 
cialized structures we fabricate and erect for the (3) The completed regenerator-reactor 


petroleum industry. Let us work with you on your : unit with two catalyst storage hoppers in 
the foreground. 
ne ob. 


CHICAGO BRIDCE & IRON COMPANY 


in SALT LAKE CITY ond GREENVILLE, PENNSYLVANIA 

Atlente eatey Building troit 26 1520 Lefoyette Building Philodeiphia 1608-1700 Walnut Str iding 

Birmingham | 1548 North Fiftieth Street Hovene 402 Abreu Building Salt Loke City 4 53) West 17th South Street 

Boston 10 1030—20! Devonshire Street Houston 2 2126 Netronel Stendard Building Son Francisco 11 1251-22 Bottery Street Building 

Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Seottle | 331 Henry Building 

Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Tulse 3 1626 Hunt Building 

Ateliers et Chantiers de lo Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Conade 

Compagnia Tecnica Industrie Petroli, Rome, italy Motherwell Br: & Engineer Company, Limi tiend 

Constructions Metalliques de Provence, Aries-sur-Rhone France Whessoe. Limited” 

Chicego Bridge & tron Company, Apartado 1348. Caracas, Venezucie Comprime Amsterdam—O. Netherionds 
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BAILEY METE 


Recorder-Controller 


looking for Better Temperature Instruments? 


..» Then check these features of Pyrotron 
Electronic Resistance Thermometers... 


FUNDAMENTAL ACCURACY 


Bailey Pyrotron Resistance Elements are made of 


highest purity plotinum—the moterial used by the 
National Bureau of Standards in establishing basic 
standards for temperatures from —190°C to + 660°C. 


THREE TYPES OF CONTROL 


Pyrotron Controllers may operate: on-off electrical 
systems by either electronic relays or electric con- 
tacts, modulated electronic systems, or air-operated 
systems. Two temperatures may be recorded on the 
same chart and controlled by a single instrument. 


FACTS PUT INTO USABLE FORM 


Bailey Pyrotrons may be arranged to put temperature 
facts into convenient usable forms. If two or more 
temperatures are related, they may be recorded as 
continuous records on the same chart for easy com- 
parison. The average of several temperatures or the 
difference between two temperatures may be 
recorded as a single continuous record which may be 


IVANHOE ROAD . . . 


COMPANY 


CLEVELAND 10, OHIO 


retransmitted to a distant point or used to actuate 
@ control system. 


EASY INSTALLATION 


Bailey Pyrotrons do not require careful leveling or 
protection against vibration. Three ordinary copper 
wires are all that is needed to connect each tempera- 
ture sensitive element with the recorder. Power may 
be taken from any 115 volt 60 cycle circuit. 


MINIMUM MAINTENANCE 


The absence of galvanometers, batteries and stand- 
ardizing equipment, together with the use of inter- 
changeable unit assemblies, reduces Pyrotron main- 
tenance to the vanishing point. 


ABUNDANT POWER 


A separate motor drive for each temperature fur- 
nishes abundant power to operate a recording pen, 
a controller and an alarm switch. 


For the full story on this unusual electronic resistance ther- 


mometer which is suitable for ranges between —300°F 
and 1200°F, ask for Bulletin No. 230-C. P.21 
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ELECTRIC STEEL FOUNDRY 


he symbol “ESCO 45” or “ESCO 

20” cast on the corrosive handling 
equipment in your plant means that you will 
not pay the heavy cost of uncontrolled corro- 
sion, nor suffer the loss of productive capacity 
which corrosion causes. 

These ESCO stainless steels stop such losses 
before they start. 

ESCO alloys 45 and 20 have proved to be 
exceptionally effective in refinery installa- 
tiors. Alloy 45 is an improved type 317, and 
has been used for years to combat corrosive 
conditions in pulp mills and food and chem- 
ical processing plants as well as refineries. 


STAINLESS AND 
ALLOY STEELS 


Alloy 20 (Duriron license) is a newer but 
thoroughly proved stainless steel that has been 
outstandingly successful in applications in- 
volving particularly vicious corrosion. 

For certain conditions, other stainless alloys 
may be more effective. If a special analysis is 
required, ESCO is prepared to supply it in 
equipment that combines thorough engineer- 
ing with closely controlled metallurgy and 
manufacturing processes. 

The ESCO catalog of stainless and high 
alloy steel equipment outlines our facilities 
and services. Fill in and mail the coupon, and 
you will receive a copy promptly. You also are 
invited to write us of your corrosion problem, 
including details of corrosives used, their con- 
centrations, temperatures, pressures, etc. We 
will do our utmost to be helpful to you. 


ELECTRIC STEEL FOUNDRY 
2181 N. W. 25th Avenue, Portiend 10, Oregon 


Please send me your catolog on stoinles and high alloy steels in pr 
y 


cess eq 


ipment 


2181 N. W. 25TH AVENUE, PORTLAND 10, OREGON 
Sales Offices and Warehouses 


Chicago, Il. Houston, Texas Les Angeles, Calif. 
Eugene, Oregon Spokane, Wash. New York City 
Honolulu, T. Seattle, Wash. Sen Francisco, Calif. 


In Limited, Voncouver, B. C. 
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With condenser tubes handling unchlorinated water, slime- 
forming bacteria never have to worry about a housing shortage. 
Instead, these bacteria move in, form their colonies, and the condenser 


tubes become apartments for slime. When this happens, the terminal 
log mean temperature difference rises, excess steam costs go up, and 
outage increases along with the labor bill for costly plug cleaning. 


Chlorination, engineered by W&T and backed by 35 years’ 
experience, has proven itself the effective answer to slime in condenser 
and heat exchanging equipment. It is effective because the Wallace & 
Tiernan De-Sliming Process attacks the cause of slime, bacteria, and 
“evicts” these unwanted “tenants” from their home in your equipment. 


Regardless of whether yours is an open or closed cooling system 
or whether you use shell and tube, trombone, or open box condensers, 
Wallace & Tiernan engineering plus time-tested W&T Chlorinators 
can put all the money-saving advantages of slime control by chlorina- 
tion to work on your condensers or heat exchange equipment. 


Write today for complete information. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey + Represented in Principal Cities 
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Nicholson Steam Adopted te to... 


IMPROVE HEAT TRANSFER 
ESSING 


Nicholson Traps Operate on Lowest Temperature Differential for Faster Action 


The increasing adoption of Nicholson steam traps 
for critical process applications is a noteworthy indi- 
cation of their advanced features. 

Repeated tests show that Nicholson $ 
operate on low temperature differential: 5° to FRR, 
depending on trap size and steam pressure. Such pre- 
vention of condensate back-up explains the com@mm 
usage of Nicholson traps for eliminating process vate 
ables in all sorts of heat transfer systems, tighteninq 
quality control and increasing production. 

Other factors in the wide specification of Nich- 
olson traps for recent technological advancements 
in processing are their large valve orifice and positive 


W. H. NICHOLSON & CO. 207 5 
Oregon St., Witkes-Barre, Pa. 


Please send Bulletin 1047 describing Nicholson steam traps. : 
Pesiten 
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action. The valve of Nicholson traps is not only wide 
open at the start of the process cycle, when cold 
water and air are passing through, but remains open 
ts the nnd bellows. Incidentally, 

ipment up to heat 


steam 


@ reason why standardize on 


Nicholson for all process, heat and 


uy" 


to 2"; pressures to 225 Ibs. 


W. H. & CO. 


207 OREGON ST., WILKES-BARRE, PA. 


SEND FOR DATA ABOUT NICHOLSON’S ADVANCED FEATURES 
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this preheater 
Whatever 


your fuel 


All fuels burn better with preheated combustion air, and it is a 
“must” for many of them, such as high moisture powdered coal. 
In addition, the continuous regenerative counterflow principle of 
the continuous regenerative Ljungstrom permits reliable operation at low exit gas temperature. 
This assures the greatest possible heat recovery ... reduces the 
amount of fuel required. 
heat transfer surfaces in the The efficiency and reliability of the Ljungstrom air preheater 
rotor act as heat accumulators. is a matter of record in industrial and utility plants throughout 
the country. That is why every year a constantly increasing per- 
Aa the seter revelves the heat centage of the installed boiler capacity is poset thy with hae 
is transferred from the waste strom air preheaters. 

If you are planning a new installation, or modernizing your 
present one, our engineers will welcome the opportunity to show 
you how the Ljungstrom can raise the efficiency of your plant. 


The Ljungstrom operates on 


counterflow principle. The 


gases to the incoming cold air. 


THE AIR PREHEATER 


60 East 42nd Street, New York 17, N. ¥. 


CORPORATION 
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CHAPMAN 


STEEL VALVES 


Want valves with precision ratings that 
equal or exceed standard specifications? Then 
specify Chapman Valves. You'll find them 
the equal of custom-made valves every time. 
Yet they are economical — with the 
economy that comes from production 


line manufacture. 


You'll find it will pay to specify 
Chapman Valves for every need 
— for longer service, for better 
service, for lower maintenance. 


Available in gate, globe, angle 
or check types, and in materials 


suitable for every service condition. 


Standard type Steel Gate Valve available 


in materials as specified. 
The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 
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@ Safe, efficient operation is of prime importance to any 
refiner. That’s why more than fifty refineries already 

have turned to the UOP Service Agreement as the most 
definite assurance of safe, efficient operation available in the 
industry today. 


The advantages of a UOP Service Agreement are of 
particular interest to every refiner regardless of size 

or location. The facilities, services and consultation available 
under this Agreement cannot be measured in terms of 
dollars invested, but rather in terms of dollars saved 

by having a thoroughly trained and experienced service 
organization available to assist you with the unusual as well 
as the normal problems of your refining operation. 


Consider the benefits of having the advice and counsel 

of experienced engineers, technologists and refinery 

service men who are constantly dealing with an 

extremely wide range of refinery problems in both domestic 


and foreign operations. 


And consider, also, what a UOP Service Agreement will 
save in “service dollars’ while providing smooth, 
continuous operation of your refinery processing facilities. 


Then, let’s talk it over without delay. 


UNIVERSAL OlL PRODUCTS COMPANY 


General Offices: 310 S$. MICHIGAN AVE., CHICAGO 4, ILL., U.S.A. 
LABORATORIES: RIVERSIDE, ILLINOIS 
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Service P Your R 

Service Protects Your Refimery 

. 


CORRODED condensate return lines 
_ lead to expensive pipe replacement and 
} maintenance. As an added annoyance, 
the solid products of corrosion often 
) plug return lines and fill traps. You 
can steer clear of these troubles by us- 
ing the effective, economical Bird- 
Archer Amine Treatment. 


HERE'S THE WAY THIS 
B-A TREATMENT WORKS 


Amines are fed into the boiler or into 
the steam and condensate systems. 

amines raise the pH value of the con- 
densate and also tend to inhibit equip- 
ment-destroying corrosion through sur- 


face protection of the metal itself. 


HERE'S HOW THIS 
B-A TREATMENT SAVES MONEY 


Raising the pH value of the condensate 
severely decreases maintenance costs by 
eliminating corrosion. These savings 
may more than offset the amount of 
treatment required to provide protec- 
tion for your equipment. 


NEW BULLETIN gives full details on 
the Bird-Archer Amine Treatment. . . . 
contains case histories that prove its 
successful application in many plants. 
Write for your copy today. ‘nn 


BIRD ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 


Philadelphia, Pennsylvania «+ Chicago, Illinois * Montreal, Canada 
CALDERAS Y ACCESORIOS, 5. A. AMSTERDAM 291, MEXICO, D. F. 


AVOID These Danger Signs 
with BIRD-ARCHER Amine Treatment 


WHAT AMINES ARE 


Amines are members of 
a class of chemical com- 
pounds in which one or 
more hydrogen atoms of 
the ammonia molecule are 
substituted by an organic 
group. Some of the sim- 
pler types are soluble 
and volatilize from boiler 
waters. The alkalinity of 
the amines is an inherent 
property and does not 
result from decomposi- 
tion. No free ammonia 
is released. In the con- 
centrations necessary for 
protection of condensate 
systems, amines are harm- 
less to non-ferrous metals, 
non-toxic and are com- 
pletely stable at tempera- 
tures approximating 675F. 
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DAVISON FLUID SYNTHETIC CRACK 


MAXIMUM catalyst utilization resulting in top efficiency and 
economy of operation is the reason most often given by leading 
refineries for standardizing on DA-1. Davison’s close laboratory 
control over production maintains the high standard of uniformity in 
physical, chemical and catalytic characteristics of DA-1. It will pay 
you in increased cracking efficiency to investigate DA-1 . . . available 


in three grades... 


F-1, Fine Grind—C-1, Intermediate Grind — C-2, Coarse Grind 


For special processes, Davison can offer you an experienced staff and a 
modern, new plant devoted exclusively to the development and pro- 
duction of custom catalysts in granular, powdered or pelleted form. 


Requests for information about DA-1—or any other Davison 
product or service —will secure immediate attention. 


THE DAVISON CHEMICAL CORPORATION 


Davison offers you— 


FACILITIES — Plants located in 
Baltimore and Cincinnati assure fast 
service and two reliable sources for 
your catalyst requirements. 


EXPERIENCE — Producers of cata- 
lysts since the installation of the first 
fluid catalyst cracking plant. 


SERVICE—New and expanded 
facilities for catalyst testing and 
evaluation. 


Also producers of: 

SILICA GEL + SILICOFLUORIDES 
CASTING COMPOUNDS 

ALUM + INORGANIC ACIDS 
AGRICULTURAL CHEMICALS 
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mm =©More than 240 million gallons of 80+ octane* gasoline will 
: pour this year from Kellogg “Cat-Poly” Units! 


y 

| 


. . Yes! Kellogg-engineered ‘Cat-Poly” Units deliver 
more than 600,000 gallons of high octane blending-polymer 


every 24 hours... with additional capacity now building! 


POLY MERIZATION is, naturaily, an important 
factor in modern refinery economics. It is one of the 
recognized methods that refiners may utilize to control 
their over-all refinery vapor pressure balance. Moreover, 
it is an excellent source for obtaining the high octane- 
blending stock necessary to meet today's gasoline quality 
standards. 

However, initial cost of facilities and daily operating 
costs are two major factors refiners must examine closely 
if they are to gain full benefit from the process. 

Along these lines, Kellogg has contributed greatly 
toward lowering initial costs by building units that utilize 


soaking drums from outmoded thermal crackers. In its 
continuing efforts to reduce daily operating costs, Kel- 
logg has perfected a long-life catalyst that appreciably 
lengthens on-stream runs. 

Having started better than fifteen years ago in the field 
of polymerization, Kellogg became one of the original 
members of the POLYCO group, which licenses the 
basic process. This development experience in the field 
of catalytic polymerization, plus an outstanding posi- 
tion in the building of commercial plants, should merit 
the careful consideration of every refiner considering the 
addition of polymerization facilities. 


CATALYST LIFE ONCE 
A MAJOR PROBLEM IN 
“CAT-POLY” ECONOMICS... 


Major factors in the daily operating 
cost of a Catalytic Polymerization 
Unit are the cost of catalyst and 
the down time required to replace it. Operating at high 


pressure ordinary catalysts have a tendency to agglomerate 
quickly, producing recurrent sudden pressure drops and 
requiring frequent and expensive replacement. 

Kellogg tackled this problem and developed a new cat- 
alyst which retains its original pelleted form and resists 
softening better than other types on the market. Today 
Kellogg manufactures this catalyst in its own plant in 
Jersey City. 
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Install the American Every Angle 
Thermometer in any difficult 
place, on an irregularly shaped 
tank, boiler or other equipment. 


Then turn its face to the exact 
spot where you can see it best. 
If the light changes turn it again 
—-as many times as you want— 
for it will survive many thousand 
turns without impairing its en- 
during accuracy. 


It is adaptable to all types and 
shapes of process equipment for 
the neck can be moved and turned 


to a full 180'degrees on two axes. 1850—1950 
A Century of Service to American Industry 


This useful feature does not 
American Glass, Dial and Recording Thermometers are 
affect the accuracy im any way sold by leading distributors everywhere. Write to them 


for the fine quality of American Capra. 


Thermometers has kept them ae Al] ERIC 4 N 


leaders for a hundred years. A 
Industrial Instruments 


A Product of 
MANNING, MAXWELL & MOORE, INC. 
STRATFORD, CONNECTICUT 
Makers of ‘American’ Industrial and ‘Microsen’ Electrical Instruments, 
“‘Honcock’ Valves, ‘Ashcroft’ Gouges, ‘Consolidated’ Sofety and Relief 
Valves. Builders of ‘Show-Box' Cranes, ‘Budgit’ and ‘load Lifter’ Hoists 
and other lifting speciolties. 
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Alloy Iron and Steel 
Petroleum Refiner 


petroleum processing 
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RIGID STRUCTURE .. . cruss-sections give 
rigid but light design — requiring a small, 


like these... make 


MARLEY Drifeeten 
“ JOB-ENGINEERED” 


EFFICIENT FINNED TUBES... 

fins on tubes give high 
transfer not dependent on solder 
Various fins, tubes and headers avai 
meet any application. 


PROVEN MECHANICAL EQUIPMENT ... 
mulcibladed fans and rugged Geareducers 
team up to give quiet, smooth and - 
able operation . . . regardless of weather or 


“Job-Engineered” to cool jacket water in temperatures ranging from 
co 100F, an induced draft, asb ted redwood structure. 


N. single design in an air-cooled heat exchanger will suit all appli- 
cations. Cooling jacket water in below-zero temperatures, condensing 
gasoline on the sea coast or serving a pipeline compressor station in 
the desert . . . each is an exacting application . . . each requires a 
ALTERNATE MATERIALS ... where cor- 
different type of unit. And that’s why Marley has a complete line of 


rosion is a problem, asbestos-board casing 


on a redwood frame requires little main- availa 
tenance. “Redwood, sandard in cooling DriCoolers available in all sizes and in a wide range of designs .and 
le materials, 


tower design, gives strong, durab 

rigid support. 
After considering all factors, such as the fluids to be cooled — first cost 
— horsepower cost — weather conditions — corrosion and many other 
factors, Marley can make the best and most economical recommendation 
for your job. 


Whether your job requires forced draft or induced draft design, steel 
or asbestos-board covered redwood structures, special fin or tube ma- 
terials, you can be sure that your Marley DriCooler is “Job-Engineered” 
for your specific application. 

Let your Marley Application Engineer work with you from the “blue- 


COMPLETE STANDARD LINE. . . induced print” stage on. Write, The Marley Company, Inc., Kansas City 15, Kans. 
draft or forced draft portable or station- 

any steel or redwood various fin and 

cube materials and arrangements are offe 

by Marley to meet any application — usual 

or unusual 


Double-Fiow Vairtlo Nature! Drett Counter-Fiow Sorev Nozzles 
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UNION OIL COMPANY NEW FILTROL FRACTIONATION UNIT AT OLEUM, CALIF, 


One of America’s most flexible lube plants has... 


6 practical finishing methods available 

in its new Filtrol Fractionation Unit: 
Filtrol fractionation of Duo-Sol extracted, propane 
dewaxed long residuals to produce a complete line 
of high VI. motor oil blending stocks 
Filtrol fractionation of a phenol raffinate from a 
wax-free long distillate yielding motor oil blending 
stocks of intermediate V.I 
Contact Filtration of solvent extracted distillate 
and bright stocks in blocked operation 


. Contact Filtration of acid treated and straight dis- 
tillate stocks for industrial and spray oils. 

5. Contact Filtration of specially treated phenol 
raffinates from distillate stocks for turbine and 
transformer oils. 

5. During Contact Filtration operations, the frac- 

tionation tower may be used for re-running refinery 


Operating control of this unit on any of these process- 
ing methods requires only two men per shift. 
FUTROL CORPORATION 


General Offices: 727 W. 7th Street, Los Angeles 17, Calif. 
Plants: Vernon, California and Jackson, Mississippi 


that permits 
Lube 
Refiners 

to choose 
end products 


at will 


Reg. U.S. Pot. Off. ° 
ADSORBENTS - CATALYSTS - DESICCANTS 
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Hell-fire Brimstone 


Freres burning hydrogen sulphide are wasteful 

and may be a dangerous nuisance. 

The disposal of hydrogen sulphide no longer is a costly 
problem . . . it may be a profitable business, 

Hydrogen sulphide now is being converted into valuable elemental 
sulphur . . .“brimstone”. . . by Girdler-built sulphur plants. 
Investigate the Girdler GiRBOTOL plant for economical 
recovery of hydrogen sulphide from hydrocarbon mixtures 
and Girdler’s sulphur plants of virtually any capacity .. . 
complete Girdler engineering and construction 

service for the entire project. Write today for details. 
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GAS PROCESSES DIVISION 


THE CORPORATION 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: 150 Broodway, New York City 7 
2612 Russ Bidg., Son Froncisco 4 
311 Tulome Bidg., Tulse 3 
DESIGNERS, ENGINEERS AND CONSTRUCTORS 
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Few meters have 
ANY Of these features— 


only HACSAN 


RING BALANCE 
has ALL 


A 


No stuffing boxes. 
520 Mercury level not ¢ 
Be Dead-weight calibration. 

Ae Adjustable over © 7 to | range 


For full information on these meters, 
application in which you are interested, write to 
Hagen Building, Pittsburgh 30, Pa. 


Hagen Corporation, 


RING BALANCE AND PRESSURE IN 
THRUSTORO FORCE MEASURING DEVICES 
BOILER © ISTION CONTROL SYSTEMS 

IRNACE TROL SYSTEMS 


ritical. 


of differentials. 


| | | 
METALLURGO™ 
3 
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Chemico Announces 
NEW HIGH TEMPERATURE CONCENTRATOR 
for spent sulfuric and phosphoric acids 


THE NEW TYPE C High Tempera- 
ture Acid Concentrator is a major 
improvement on the well known 
Chemico Drum Type Concentrator. 
This new unit is specially designed 
for concentrating spent sulfuric acid 
from petroleum refining, alcohol 
synthesis and nitrating operations as 
well as phosphoric acid from triple 
superphosphate operations. 


The Type C unit employs the same 
principle as the Drum Type. Hort 
combustion gas is released under the 
surface of the acid where it gives up 
most of its heat and emerges at a tem- 
perature slightly above that of the 
acid itself. The combustion of the 
fuel takes place in the dip pipe, which 
withstands a high temperature on the 


CHEMICAL CONSTRUCTION CORPORATION 


inside and the corrosive action of 
acid on the outside. 


But the new Type C Concentrator 
uses combustion gas at 2500F instead 
of 1100F. This high-temperature 
operation provides greatly oye 
heat efficiency. It also produces a 
much smaller volume of gas to be 
scrubbed at the concentrator exit. 
Here Chemico utilizes the recent! 
developed and highly efficient PA 
(Pease-Anthony) Venturi Scrubber 
which eliminates up to 99% of acid 
must. 


SEND FOR CHEMICO BULLETIN 
$-112, which fully describes this new 
Type C unit as well as the Type S 
Concentrator for acids containing 
soluble salts. 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22. N. Y 


SUROPTAN TECHNICAL REPRESENTATIVE 


CYANAMID PRODUCTS LTD. BRETTENHAM HOUSE, LANCASTER PLACE, LONDON Wc. 2, ENGLAND 


CABLES CHEMICONST, NEW YORK 


ADVANTAGES OF 
THIS NEW CHEMICO UNIT 


2. Retains the best features of the Chem- 
ico Drum Type Concentrator. 

3. Low initio! investment. 

4. Low operating cost. 

5. Low maintenance cost. 

6. Acid concentration through all ranges 
of strength up to 96%. 

7. High acid recovery. 

8. Built-in fume eliminetor (P-A Venturi 
Scrubber). 

9. Specially adapted for use on acids 
containing salts as, for example, waste 

10. No heot transfer surfaces to cake up. 


than 35 years of experience in this field 
end « background of more than 200 
successful concentrating unit installa- 


thons 
Chemico Plants are 


Profitable Investments 


Petroleum Refiner—V ol. 29, No 


. 
TYPE 
| | 
| 
1. Use of high temperature combustion 
gos ossures high heat efficiency 
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sc-wil FOILCLAD 
Keeps Processing Heat 


SHOULD be: 


The ever-increasing efficiency necessary to modern pro- 
duction is not limited to men and machines. Rigid hot 
or cold temperature control is a prime factor in processing 
where the insulated piping must carry component liquids 
or gases in an unbroken operating cycle — at exact process- 
ing temperatures. 

Ric-wiL FOILCLAD Prefabricated Insulated Piping 
Systems are used by many manufacturers to provide 
their processing systems with the highest thermal operat- 
ing efficiency and lowest maintenance costs. The ease of 
installation of Ric-wiL FOILCLAD Systems and their 
high resistance to moisture and corrosion make them the 
choice of efficiency-minded operators. 

Prefabricated to fit your specific system requirements, 
Ric-wiL Systems are backed by forty years of engineering, 
designing, production and installation experience devoted 
solely to insulated piping. 

Our representative nearest you will be glad to give 

'you detailed Ric-wil technical information as related 
to your specific processing problem. 


For full technical infor. 
mation on Ric-wil Insu- 
lated Piping 


INSULATED PIPING SYSTEMS 


OVER RIC-WIL COMPANY - CLEVELAND, 0. UNDERGROUND 


“FOR FORTY YEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS 
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Boron Fluoride 


ETHER COMPLEX, PHENOL COMPLEX OR COMPRESSED GAS 


UNUSUALLY VERSATILE Boron Fluoride offers im- 5OME ADVANTAGES SF, OFFERS 
1N PROCESS USE: 


portant advantages for a wide range of reactions. Some 

of these are listed at right. Such benefits merit thorough © Operating temperature ranges are wider. 
investigation in any operation where the catalytic prop- ® Yields are increased. 

erties of BFs can be utilized. They may mean increased © Separations are easier and no bulky 
economy and efficiency in your process too! Further in- sludges are formed. 

formation helpful in evaluating BFs for your needs is * Properties of end-products are 


available from any B&A office. improved. 
* More reactions are carried to 
{ AS A PIONEER in the field of fluorine compounds, Baker ae. 
& Adamson introduced BFs Etherate to industryanumber = * Fewer ble waste J 
of years ago. Today it also offers the Compressed Gas P 
and Phenol Complex in commercial quantities. In addi- ——_— have qrenter entalytts 
j tion, extensive production and research facilities place , ees ieneates 
B&A in a preferred position to work with you in develop- introduced into the system. 
SOLVENTS? ment of other BFs complexes to mect individual speci- Reactions are moderated or mese easily 
coat . 


fications 


USES OF BORON FLUORIDE AS A CATALYST 


1. Polymerization ond co-polymerizetion of 4. Condensation of modified phenolics. 
mixed unsoturotes. 
5. Prep ron of alkyl phenols 


2. Selective esterificotion of mixtures of organic 6. Refining of cromatic ond peroffinic solvents 
acids. by polymerization of the olefins they contain. 


3. Cyclizotion of synthetic and natural elastomers 7. Modification of mixty of esters and acids 


otter polymerization or in starting from by polymerizing ive P 
PLASTICS? monomers selectively. 


BAKER & ADAMSON Gemicale 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
RECTOR STREET, NEW YORK 6, N. Yon 


Offices: Albany® Atlanta * Baltimore * Birmingham® Boston® © Bridgeport* Buffalo* * Charlone® 
oe i Chicago® Cleveland® Denwer® © © Houston® © Los Angeles* Minneapolis * New York® 
Philadelphia® Pitsburgh*® Portland (Ore.) © Prowidence® © St. Lowis® San Francisco® Seattle 
Wenatchee (Wash.) Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc.. Milwaukee, Wis. 
In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto* * Vancouver® 
N CHEMICAL PURITY SINCE F882 


Complete ssocks are carried here. 


SETTINCE THE PA t 
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How Can You Benefit From This 
| Versatile Catalyst? BF 
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Prevent Possible Pump Damage 
by Maintaining Uniform Speed with 


Masoneilan Speed Governors 


These governors prevent possible pump damage through 
overspeed. You automatically maintain uniform speed of sim- 
plex or duplex, double- or single-acting reciprocating steam 
pumps, and all classes of flywheel pumps, including vacuum 
pumps, air compressors and ice machines with Masoneilan 
Over-Speed Governors. 

Look at these Mason-Neilan operating features — Speed may 
be adjusted while pump is in motion . . . Motion arm may be 
arranged either vertically or horizontally ...Governor may be 
refilled while pump is in motion. 

You can profit with Masoneilan Steam Pump Speed Governor. 


Write for information. 


MASON-NEILAN REGULATOR COMPANY These valves (No. 154-2) are especially designed for 


1182 ADAMS STREET, BOSTON 24, MASS. U.S.A. 
Sizes from '‘A’’ through 2”, with V-port volve plugs, 


Sales Offices or Distributors in the Following Cities: New York * Syracuse * Chicago : os. 
St. Louis Philedeiphia Houten * Denver Pltsburgh Cleveland Cincinnati F.; Steel 300 Ibs. 
Tulsa + Atlanta + Los Angeles * San Francisco * Salt Lake City * El Paso * Boise . ann 4 ot 450 
Albuquerque * Detroit Charlotte, N.C. * Mason-Neilan Regulator Co., Lid., 
Montreal and Toronto 
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Here's one insulation 
that will save you money 


EAGLE-PICHER SUPER "66" 
INSULATING CEMENT 


Super “66” is all-purpose, rust-inhibitive, 
extremely adhesive insulating cement 
“Springy ball” pellets don't collapse after 
apphecation give great coverage, retam 
their thermal efficiency. 100 Ibs. covers 
65 aq. ft.1 inch thick! Easily applied with 
trowel, over flat and irregular surfaces 
Efficient for temperatures up to 1800°F 
Reclaimable when used on equipment 
whose temperatures do not exceed 1200°F.! 


here’gson: man wir 


‘can tow contro! 


te cecwrately 


show you the proper insulation to get maximum heat 


and power from each fuel dollar expended. 


An Eagle-Picher Industrial Insulation distributor or 
representative can help you reduce operating expenses 
because he has available a wide line of insulation 
products —for high and low temperatures 

scientifically designed for maximum thermal efficiency, 
and practical application. Why not let him give you more 


information about some of the products listed here ? 


These Eagle-Picher pr ducts can save you money... power. . . time 
Insulating Felts Supertemp Blocks + Blankets 

Loose Wool « Pipe Covering «+ Stalastic + Insulseal « Insulstic 
Swetchek + Finishing Cements « Insulating Cements 
Fireproofing Cement + Diatomaceous Earth Blocks 


EACLE 
THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


Insulation products of efficient mineral wool — for a full range 
of high and low temperatures. Technical data on request. PACHER 


Since 1843 
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For a completely effective, low-cost insulation 
combination, you can’t beat the teamwork 
of Eagle-Picher Mineral Wool Blankets, 
Supertemp Blocks, Super “66” Insulating 
Cement, No. 106 Fireproofing Cement and 
Insulseal. They work effectively to give your 
equipment highest possible thermal 
efficiency . . . cut operating costs by saving 
maximum amount of fuel . . . and help 

to provide perfect, precise control 

over temperatures. 


EAGLE-PICHER 
FIREPROOFING CEMENT 


Mixed with water to form a stiff 
plastic mix for easy application 
on ribbed lath. Recommended 
for fireproofing structural steel 
columns, steel tank supports, 
skirts and equipment bases. Has 
high dry coverage of approxi- 
mately 30 sq. ft. 1 inch thick per 
100 pounds. Adds fire protection, 
patented rust-inhibitor resists 
corrosion. Tested by Under- 
writers’ Laboratories, Inc. 


EAGLE-PICHER 
MINERAL WOOL BLANKETS 


These blankets satisfy the need 
for a convenient method of 
quickly and efficiently insulating 
flat or curved surfaces on larger 
types of heated equipment. 
Mineral wool is felted and secured 
between flexible metal fabric. 
Outstanding physical and chemi- 
cal stability enables Eagle-Picher 
Blankets to resist water, stearn, 
corrosive fumes and normal 
vibration. 


EAGLE-PICHER 
SUPERTEMP BLOCKS 
Eagle-Picher Supertemp Blocks 
are lightweight (approximately 
16 Ibs, per cu. ft.). Can be cut 
easily with knife or saw to fit off- 
shaped areas .. . they fit snugly 
over minor irregularities. They're 
strong and have high refractory 
value. Withstand temperatures 
up to 1700° F. Conductivity at 
512° F. approximately 0.43... 
all standard sizes, from 3° x 18" 
to 12" x 36"... in thicknesses 

from 1” to 4”. 


EAGLE-PICHER INSULSEAL 


A tough, weatherproof, protec- 
tive coating for insulation. For 
temperatures up to 450° F. 
Applied as a plastic, its smooth 
troweling qualities assure uni- 
form coverage, proper thickness, 
It protects insulation from air 
infiltration, fumes, rain, snow, 
vibration, punctures, and with- 
stands severe service, indoors or 
out. Dries to a smooth, rich 
black, has a neat appearance on 
hot or cold surfaces . . . may be 

washed or painted, 


THE EAGLE-PICHER COMPANY Genera! Offices: Cincinnati (1), Ohio 


Since 1843 


Insulation products of efficient mineral wool—for a full range 
of high and low temperatures. Technical data on request. 
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ANNIN Domotor and Hand-Operated Valves 


Reduce Valve Inventories and Maintenance Costs 


The advantage of specifying both Domoror Control Valves and 
Annico Figure 15 Manual Valves in refinery service lies in the fact 
that all parts from the yoke down are interchangeable. Obviously, 
your inventory of spare parts... representing a non-productive 
capital investment ...can be reduced appreciably. This arrange- 
ment permits a flexibility in operation since a control valve may 
be converted to a manual valve in a matter of minutes. Quick 
opening, linear or percentage fluid control characteristics for any 
application is provided by simple change of valve trim. Where 
positive, bubble-tight shut-off is required, the Teflon seat seal can 
be installed in either assembly. 


QUICK OPENING PLUG LINEAR PLUG PERCENTAGE PLUG 


The Annin valve body separates at the replaceable seating ring. By 
removing one flange and the outlet half of the body, the stem and plug 
assembly, seat ring, guide bushing, packing and all other operating parts 
can be replaced on the job, without removing the valve from the line. 
The seating ring is positively positioned in relation to the valve plug, 
eliminating costly grinding-in operations. Valuable time is saved because 
of the reduced servicing interval required by Annin Valves. 


It will pay you to investigate Annin Valves 


werero THE ANNIN COMPANY 


2 
3500 UNION PACIFIC AVE., LOS ANGELES 23, CALIFORNIA Aa 


DOMOTOR CONTROL VALVE 
For precision control of hard-to-handle 


fluids. Powerful piston action is combined 

with extreme sensitivity and stability. Inte- 

gral null type positioner eliminates external 
attachments. Sizes 
x” to 4°; Pressures 
to 3000 psi; Tem- 
perature Range: 
—300° F. to 1000° 
F. Available in al- 
most any castable 
alloy. 


ANNICO HANDWHEEL VALVE 


Figure 15 Manual 
Valve in shut-off 
service is a valuable 
companion to the 
Domotor Control 
Valve. By taking 
advantage of the 
interchangeable 
characterized trims offered, this valve be- 
comes ideal for batch and non-continuous 
fluid processing control. Operates over the 
same service range as the Domoror. 
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HAVE THEIR CATALOGS FILED IN. 


To Make 


Your Buying Job 
Easier 


More than 300 leading manufacturers of 


pressure controllers and approximately 2,000 


other classifications of process plant equip- 
ment distribute their catalogs in Refinery 


Catalog .. . to make vour buying job easier. 
og ; ying } 


When buying or specifying refinery, nat- 


ural gasoline, or petrochemical plant equip- 


ment reach for your copy of Refinery Cata- 


log, you'll find complete catalog data handily 


indexed, quickly obtainable. Make your 
buying job easier—look it up in Refinery 
Catalog. 


THE 
UNIVERSAL 


REFINERY CATALOG 


BUYERS 
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Te Octane Number Scale is a useful tool for the con- 
trol of gasoline quality. However, it does not give a 
complete indication of what fuels can deliver in an engine. 


On the Octane Number Scale, one unit appears to be 
equal in size to every other unit. But in terms of actual 
engine performance, octane units at different levels vary 
greatly in size. 


For example, expressed as permissible increase in com- 
pression ratio (bar chart below), one octane unit at the 
90 level is 3.5 times as large as at the 60 level. At the 100 
octane level, a unit is 6 times as large as at the 60 level. 
In other words, the steps going up the octane ladder get 
larger and larger. 


Complete evaluation of the quality of gasoline requires 
measurement not only in terms of octane numbers but 
also in terms of scales based on those factors of engine 
performance dependent on antiknock quality. Three such 
scales are permissible compression ratio, thermal effi- 
ciency and power output. The three charts at right show 
the relationships between octane numbers at given levels 
and these engine-performance factors, as obtained on 
representative engines. 


CHART 1. This chart shows that the units going up the octane scale become 
larger and larger in terms of permissible increase in compression ratio. 


RELATIVE SIZE OF OCTANE NUMBERS 


(Expressed as Permissible Increase in 
Compression Ratie at Incipient Knock) 


RELATIVE SIZE OF OCTANE NUMBERS 


; 
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GOING UP THE OCTANE LADDER 


Charts 2 and 3 at right show data obtained on engines 
as the compression ratio is varied. 


Chart 2 shows that the maximum permissible compres- 
sion ratio of an-engine increases more rapidly than the 
octane number of the fuel. Chart 1 (lower left) also 
expresses this relationship. 


Chart 3 shows the variation of engine thermal efficiency 
with fuel octane number as compression ratio is increased. 
Like permissible compression ratio, engine thermal effi- CHART 2 
ciency increases more rapidly than fuel octane number. 


Chart 4 shows the maximum power obtainable at fixed 
compression ratio from an engine in which increased 
antiknock quality is used to improve volumetric effi- 
ciency, as in supercharging. The power obtainable from 
a supercharged engine rises faster than the octane number 
of the fuel. (A similar relationship forms the basis of the 
Army-Navy Performance Number Scale, on which 100 
performance number is equal to 100 octane number.) 


All three charts show that in terms of potential engine 
performance, octane numbers get bigger and more valu- 
able going up the scale. 


CHART 3 
The improvement of fuels to meet the steady average 


increase in compression ratio, designed each year into 
automobiles, requires a full understanding of all the po- 
tentialities of fuel quality. When reviewing the economics 
of gasoline production, refiners might profitably think 
not solely in terms of octane numbers but in terms of 
scales of antiknock quality based on the three factors of 
engine performance— maximum permissible compression 
ratio, thermal efficiency, and maximum power obtainable. 
Future messages will use these scales in discussing bene- 
fits from the addition of tetraethyllead to gasolines. 


CHART 4 


Since 1923 — continuous research to provide better antiknock service 


ETHYL CORPORATION 


RESEARCH LABORATORIES 
Detroit, Michigan 


vs. FUEL OCTANE HUMBER 
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-.-WITH THIS RUGGED STUD 


Tough — long-lasting —dependable— Republic Upson Alloy Steel Studs 
are a first line of defense against corrosion. In addition they have the 
great strength and staying power to stay “on stream” despite blistering 
temperatures and punishing pressures. 

Precision-made—they also turn off as freely as they go on—when lines, 
heat exchangers and blowers must be opened. 

Next time you have a stud failure from whatever cause—make your 
replacements Republic Upson Alloy Steel Studs and reduce future 
failures to a minimum. Likewise—next time the matter of new equip- 
ment is up for action, specify these studs and head off corrosion worries 
before they start! 


REPUBLIC STEEL CORPORATION 
BOLT &2 NUT DIVISION . CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, New York 


Made from Alley Steel—from the furnaces of 
Republic, world’s leading alley steel producer. 


Other Republic Products include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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AIRCO 
YOUR DEPOT 

OXYACETYLENE FLAME AND ELECTRIC ARC WELDING AND CUTTING EQUIPMENT AND SUPPLIES 


~ 


OXYACETYLENE APPARATUS 
AND SUPPLIES 


| Airco No. 846 Welding, Heating and Cutting 
Ovtfit. This is the outfit for heavy-duty as 
well as light and medium day-by-day 
production welding and occasional cut- 
ting. The five tip assemblies will weld 
metals from the lightest gauge to the 
heaviest section. Other special purpose 
tips make possible additional profitable operations such as flame 
hardening, flame cleaning, silver brazing and the heating of 
large sections prior to welding. Also included in the outfit are 
two dual-stage regulators, wrench, goggles, spark lighter, and a 
special cutting attachment for cutting metals up to 1” thickness. 


AIRCO GASES AND CARBIDE 


Airco Oxygen is produced and tested under the 
most rigid scientific procedures, and is guaran- 
teed to be 99.5% pure in the cylinder. High 
purity assures maximum speed and economy 
in cutting, and greater efficiency in welding. 


Airco Acetylene has been proved by use and 
test to be the most economical fuel gas for pipe 
welding and other flame welding operations. 


Other Airco gases such as Nitrogen, Hydrogen, Carbon Diox- 
ide and the rare gases Argon, Neon, Helium, Xenon, and 
Krypton (and mixtures thereof) for commercial and labo- 
ratory use are available through a nationwide distribution 
system. Nitrogen and Oxygen may be also obtained as a 
liquid and Carbon Dioxide in solid form. 


National Carbide (in the red drum) assures the user of a 
high acetylene yield — better than 4.5 cu. ft. per Ib. It is 
made from the finest available coke and limestone by the 
most modern manufacturing methods. It is evenly sized 
and dust-free. Available in five sizes in 25-lb. and 100-Ib. 
drums, 2-Ib. and 10-Ib. cans. 


Airco Tensile and Bend Testing Machine. 
This machine permits rapid testing 
of weld specimens in the shop, labo- 
ratory, or on field operations. Guided 
bend tests, transverse tension, and 
longitudinal all-weld metal tension 
tests are quickly made with this com- 
pact Airco machine. 


AIRCO HARDFACING ALLOYS add 2 to 25 times Airco Pipe Cutting and Beveling Machine. This port- 
LONGER SERVICE LIFE to worn and new parts able flame cutting machine is the fastest, most 
Whatever your wear problem — heat, corrosion, im- economical means of preparing pipe for welding. 
pact or abrasion — Airco’s New Hardfacing Alloys It simultaneously cuts and bevels pipe to any angle. 
will give you the most effective solution. With one _It is chain driven and turns around pipe or remains 


application of these wear-retarding materials, the 
service life of both worn and new parts is increased, 
in some cases, at least 25 times. 


stationary as pipe is revolved. Airco also has avail- 
able a full line of other portable and stationary shape 
and straight line oxyacetylene cutting machines. 


ARC WELDING MACHINES, ELECTRODES AND ACCESSORIES 


Air Repuct 


The Wilson “Yellow Jacket” is a ruggedly con- 
structed, gasoline engine-driven generator that 
has proved ideal for field welding. Features in- 
clude compactness, improved automatic idling 
device, close coupling of drive and generator. 
Made in 300 and 400 amp. sizes. Also available 
are 200 amp. Wasp and Hornet Specials with 
air-cooled engines. 

The Wilson “Hornet,"’ famous for its smooth, 
steady arc, easy regulation, and reliable service, 
is ideal for general purpose DC welding. Made 
in 200, 300, 400 amp. sizes. 

The Wilson “Bumblebee” AC welders (indoor and 


“All-Weather” models) are supplied in 200, 
300, 400 and 500 amp. sizes and other AC units 
in 750 and 1000 amp. sizes. 

A complete line of shielded arc AC and DC 
electrodes. Airco No. 78E is ideal for DC all- 
position, general purpose welding where excel- 
lent physical qualities are needed. Airco No. 
387 is recommended for single or multiple 
pass DC or AC welding on rusty work and 
where fit-up is poor. Airco No. 230 is a “top- 
notch” electrode for all-position AC welding. 

Arc Welding accessories include helmets, 
holders, clamps, gloves, brushes, etc. 


For additional details on any of these products, please contact the nearest Air Reduction Magnolia office. 


10N MAGNOLIA COMPANY 


sion of Air Reduction Compony, Incorporated 


Beaumont * Corpus Christi * Dollas * ElPase * FortWerth * Hobbs 
Houston * Oklahoma City * San Antonio * Shreveport * Tulsa * Wichita Falls 
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Southwestern Headquarters for Oxygen, Acetylene and Other Gases... Carbide Gas Welding and Cutting Machines, Apparatus and Supplies... Arc Welders, Electrodes and Accessories 


Heat 
to 
DEFINITE SPECIFICATIONS 


This Will Assure Uniform Quality and Service 


STANDARD SPECIFICATION NO. 10-38 


Heat Enduring Castings 
For Industrial Furnace Construction 
Grade ‘‘F’’ 


CHEMICAL COMPOSITION: 


(a) The castings shall conform to the following requirements as to chemical composition: 


Chromium, per cent 
Nickel, per cent 10.0-12.0 


Mangonese, per cent 0.50-1.25 
Silicon, per cent 0.25-1.75 
Sulphur, maximum per cent 0.05 
Phosphorous, maximum per cent 0.05 
Carbon Within limits of Paragraph 4 (c) 
i (b) The chemical limits for all other added alloying elements, such as molybdenum, titanium and 
nitrogen, shall be specified by the manufacturer. The material shall conform therewith. 


CREEP STRESS AND CERTIFICATE: 


(a) The indicated creep rate of the material shall not exceed 1% in 10,000 hours when stressed by a 


tensile load not less than the following: 


STRESS PER SQ. IN. 
TEMP. °F 1% CREEP IN 10,000 HOURS 
GRADE “F” 


(b) Manufacturer shall submit standard creep data and residual physical properties made on material 
of his own manufacture and certified by an ACCREDITED LABORATORY, The chemical analysis of 


the creep test specimens shall be reported, including nitrogen content and any other special alloying 


elements 


TENSION TEST FOR DUCTILITY AFTER HEATING: 
(a) Each heat shall conform to the following requirements as to tensile properties after the specimen 
has been subjected to a temperature of 1400° F, for 24 hours and furnace cooled to 400° F. Test shall 


be made at room temperature 


GRADE “F” 
Tensile Strength, min.Ib./sq.in 80,000 
Yield Strength, min.lb. /sq.in 35,000 
Elongation in 2, min. per cent 90 


Copy of complete specification will be mailed upon request. 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS 
CALITE ALLOY CASTINGS — CALORIZED STEELS 


WILKINSBURG STATION PITTSBURGH 21, PA. 
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: 1400 4200 # 
1500 3700 # 
1600 3200 + 
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COPPER Gar tock 906—Pleated cop- 
per foil with asbestos core for steam, air 
or gases (except ammonia) and hot 
oils of low sulphur content, at tempera- 
tures up to 1000° F. 


ALUMINUM Gartock 913—Pleated 
aluminum foil with asbestos core for hot 
oils at temperatures up to 1000° F. 


LEAD Gartock 917—Pleated lead 
foil with asbestos core for steam, air, 
oil, water, ammonia or other gases at 
temperatures up to 550° F. 


Gar.ock Metal Foil Packings are constructed of thin 
metal foil spirally wrapped around a fibrous center core. 
The durability of metal wearing surfaces in contact with 
the rod or shaft is thereby combined with the resiliency 
of a fibrous packing. 

A patented, pleated foil construction used in several of 
these new Garlock packings imparts unusual flexibility 
to the packing and permits the forming of rings without 
undue distortion of the material. GARLock Metal Foil 
Packings are recommended for centrifugal or reci- 
procating pumps, compressors, engines, expansion 
joints, etc. Write for descriptive folder. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Tulsa, Okla Houston, Tex 
Los Angeles, Calif 
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FOR THE REQUIREMENTS OF THE JOB! 


ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


EFCO weat TRANSFER EQUIPMENT 


@ EFCO engineers can supply you with any type of 
heat transfer equipment to meet your specifications. 
Reboilers, condensers, atmospheric sections, 

jacket water coolers, steam generators and heat exchangers, 
made by EFCO specialists, are sturdily 

constructed to give long trouble-free service. 

Ask an EFCO engineer. He will be glad to help you 

with your heat transfer problems. 


ENoineers & Fasricatoars, INc. 
P.O. Box 7395 Houston 8, Texas 


Does | om: 
| 
HEAT EXCHANGERS 
REBOILERS 
CONDENSERS 
STEAM GENERATORS Si {| 
= 
, 
JACKET WATER COOLERS 
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| WORM GEAR. 


ne 
We feel privileged that our Worm Gear Speed Reducers 


Units are installed in the modern and efficient te 
ony-Vocuum: (Beaumont, Brooklyn & Buffalo 
plant of the Sid Richardson Gasoline Co. in .. 


the Keystone Field of W. Texas. Reducers Vacuum (White Star Div.) . . . Southport Petroleum 
shown above are vertical type, with drive Co. . . . Standard Oil Co. of Calif. . . . Standard Oil 


shaft extended upward ... and are driving Co. of Indiana . . . Standard Oil Co. of Louisiana 
> . . . . Standard Oil Co. of New Jersey . . . Standard 
Atmospheric Coolers, direct-connected to Oil Co. of Ohio . .. Sugar Creek Refinery .. . Sun Oil 


gasoline engines. Co. . . . Terminal Refining Corp. . . . The Texas Corp. 


For 58 years we have been making Gears and Gear . .. Tide Water Assoc. Oil Co. . . . Union Oil Co. of 
Products . . . Following is partial list of Refineries in Calif. . . . Venezuelan Oil Concessions, Lid., etc. 
which some of our Products are installed: 

Arabian-American Oil Co. . . . Ashland Oil & Refin- 

ing Co. . . . Asiatic Petroleum Corp. . . . Atlantic Re- 

fining Co. . . . Champlain Refining Co. . . . Cities 

Service Refining Co. . . . Consolidated Refineries . . . p 

Continental Oil Co. ... Empire Refining Co... . Send for 76-page illus- 

General Petroleum Co. . . . Gulf Oil Corp. . . . Great trated catalog #26 and 

Southern Oil Refining Co. ...Humble Oil Co.... kindly use your Business 

Imperial Oil Co., Lid. . . . Magnolia Refining Co. . 

Mexican Petroleum Co. . . . Neches Butane Products Letterhead when re- 

Co. . . . Pan-American Refining Corp. . . . Phillips questing it. 

Petroleum Co. . . . Polymer Corp. . . . Premier Oil 

Refining Co. . . . Pure Oil Co. . . . Rock Island Refin- 

ing Co. . . . Shell Oil Co. . . . Sinclair Refining Co. . .. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 


LimiTorque Valve Controls 
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One reason is... 
they need no standardizing! 


Your instrument men know that product quality 
suffers when measurement drifts between manual 
standardizing adjustments. They know, too, that 
even automatic standardizing allows accuracy to 
be lost when batteries discharge without being 
noticed. And if the process is on automatic con- 
trol, standardizing of either kind “bumps” the proc- 
ess periodically. 

You can eliminate these inaccuracies and incon- 
veniences by putting Foxboro Dynalog Electronic 
Instruments on the job. They require no standard- 
izing, use no batteries. They have only six moving 


parts, none moving faster than the pen. Mechan- 
ical complications are eliminated, maintenance 
reduced to the vanishing point. 
No standardizing is only one of many important 
advantages of Dynalog Instruments. Their unique 
design brings laboratory-standard performance to 
the measurement and control of temperature ( with 
resistance bulbs or thermocouples), humidity, 
pressure, flow, force, pH, conductivity, etc. Their 
speed . . . full scale to new balance in as little as 
one second. Sensitivity . . . one ten-thousandth of 
scale. Accuracy... “4 of 1% of scale. 

*Reg. U. S. Pat. Ot. 


Heres the heart of Dynalog superiority 


It's the simple variable capacitor that does it. Taking the 
place of the conventional slidewire, it gives Dynalog Instru- 
ments absolutely STEPLESS continuous balancing. It gives 
you an instrument of laboratory accuracy with a ruggedness 


that defies the most extreme industrial conditions. 


Get the 


complete story in Bulletin 427-1. Write The Foxboro Company, 
74 Neponset Ave., Foxboro, Mass., U.S. A. 


FOXBORO DYNALOG 


Reg. U.S. Pat. Off: 


The electronic potentiometer that has NO SLIDEWIRE 
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is not the spice of life here but it 
Permits Piping 
improvement 


Midwest offers a large variety of welding fittings to help 
you improve your piping. Many of these fittings were 
originated by Midwest for the purpose. 

For example, the Midwest Reducing Elbow saves a third 
of the welding, decreases turbulence and pressure drop 


and improves appearance when used instead of a standard 
elbow and reducer. Midwest Long Tangent Elbows have a 
tangent or straight section at each end equal to %4 the 


nominal pipe size; this saves pipe, saves time in lining up, 


and often saves welding. (These are in addition to ASA Type 
_and Short Radius Elbows.) Midwest Sleeves relieve the line 
butt weld of all bending stress and much of the tensile stress. 
Midwest Saddles restore the original pipe strength and 
reinforce the joint. 
Use of Midwest Welding Fittings assures maximum im- 


provement and economy in piping. For your welding fitting 
needs, get in touch with the Midwest Distributor near you. 


MIDWEST 


PIPING & SUPPLY COMPANY, inc. 


MAIN OFFICES: 1450 SO. SECOND STREET, ST. LOUIS 4, MO. 
Sales Offices: New York 7—30 Church St. @ Chicago 3—79 W. Monroe St. 
Los Angeles 33—520 Anderson St. © Houston 2—1213 Capitol Ave. 
pe Tulse 3—533 Mayo Bidg. © South Boston 27—426 First St. 
Stocking Distributors in All Principal Cities 


MIDWEST we 
WING Frry 
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ND SLUDGE REMOVAL WITH CHEMICALS 


well Service may save you important dollars by cutting 
-of-service time in maintenance cleaning to a minimum. 
§ ial chemical solvents, introduced into water lines 
yugh regular valve openings, are designed to dissolve 
disentegrate scale and sludge deposits without dis- 
niling the line! For example, Dowell engineers were re- 
cently called in to clean 800 feet of 4° buried water line 
heavily scaled with three quarters to one inch of calcium 
carbonate. Within eight hours, the water line was back in use 
with its volume increased from 45 g.p.m. at 32 lbs. to 125 
g.p.m. at 24 


Underground or above, indoors or out, if you have a water 


800 FEET OF BURIED WATER LINE CLEANED IN 8 HOURS 
BY DOWELL CHEMICAL SCALE REMOVAL SERVICE 


or product line cleaning problem, call Dowell. Leading 
utilities, railroads and other industries have found the 
Dowell Service method practical, reliable and economical. 
Thoroughly trained Dowell engineers do the entire job, 
bringing all necessary chemicals and equipment to your 
plant in special tank trucks. 


Call your nearest Dowell office today and find out about 
rapid, convenient, economical Dowell Chemical Scale Re- 
moval Service for heat exchange equipment, boilers, con- 
densers, water-lines—and for increasing water well output. 
Free cost estimates are gladly given. 


f DOWELL INCORPORATED - TULSA 3, OKLAHOMA 
i SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
— 
A SERVICE OUGANIZARIO 
Long Beech, Cosper Dowell Associate on 
| 
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ils IN British Columbia a life saving club of 
an unusual nature was formed a little over a year 
ago. At this time, there are some eight to ten mem 
bers, made up primarily of logging workers. 
though restricted to no 
group of workers. 
Purpose of the Turtle 
Club: To encourage the 
wearing of head protec 
tion among all workers exposed to falling objects 
The Turtle probably symbolizes self-protection 
more than any living 
thing and is certainly 
appropriate for this 
The only 
requirement for ac 
tive membership is 
proof in the form of 
a printed application 
completedand signed 
by responsible peo 
ple that the appli 
cant’s life was defi- 
nitely saved by wearing a hard hat. Those quali 
fying will be presented with a lapel pin in the 
form of a turtle, and a scroll setting forth the 
history of their case. 
So, at last, the men who have the common ex 
perience of having their lives saved by hard hat 


one 


“Shell on Head, 
We're Not Dead”’ 


occasion 


wearing are able to band together to demonstrate 
the necessity of head protection against the ever 
present risk of overhead hazards. Eventually, the 
Turtle Club will become international in scope 
and memberships, as sponsors the world over are 
found 

The constitution and by-laws of the Turtle Club 
as drawn up by Rusty Rustmeyer, safety director 


of the Canadian Forest Products Co. Ltd., and 
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! Humble Od & Refining Company's Opelousas, La 


Ralph Fuller of Fleck Brothers, Ltd., Vancouver, 


Bh. C., are being adopted without change. 

\pplication blanks may be obtained from E. W. 
Bullard, E. D. Bullard Company, 275 Eighth 
Street, San Francisco 3. Complete information and 
a copy of the constitution and by-laws will be 
sent on request, 


on AN W. Steinkraus, president of the 
Chamber of Commerce of the United States, quotes 
the Cleveland Plain Dealer's simple language ex 
planation of basic facts connected with the public 
debt. This is the quotation: 
“Will the reader pretend 
that he has an obscure neigh 
bor by the name of Harry 
Truman? And will he pretend 
that neighbor Truman has decided he must borrow 
y. a decision which many of us ordinary 
folks have reached at times in the impetuous 
course of our lives? 
“Neighbor Truman, going to retrench, steams 
into the bank to apply for a loan, and we are 
going to have the privilege of observing the trans 


Who Would 
Sign the Note? 


money 


action 
“*T want to borrow $500, says our neighbor 
“*Do you have any debts at the present time?’ 
inquires the banker. 
“*Ves, sir,’ says our neighbor, 
at this moment $28,500." 
“"“What is your annual income, Mr. Truman?’ 
“*T have take-home pay to the amount of $3,750 
a year,’ says he 


‘l owe the bank 


“The banker ‘h’ms.’ He was at once suspicious as 
to how he could pay the old debt without $500 
more being added, so he asked Mr, Truman, ‘Do 
you think you will be able to save a large portion 


plant shows cooling tower on the right and stills, absorbers 


m the extreme left ts the detsobutanize: 
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A 48% reduction in antioxidant treating costs 
through the use of Metal Deactivator . . . a similar 
case where a saving of 35% was effected...a recom- 
mendation for a change in antioxidants which re- 
sulted in substantially lowered costs... these three 
cases are typical examples of the services ofyered by 
Du Pont Field Laboratories to refiners in their area. 

The laboratories provide a comprehensive serv- 


ice on problems involving gaso- 


line quality. These include routine 


inspections, oxidation stability and 
TEL response. As a result of these 


Moke Du Pont the Source for A 


E. 1. DUPONT DENEMOURS & COMPANY (INC) 


Petroleum Chemicals © 


Better Things For Better Living 


Petroleum Chemicals 


Antioxidants — Metal Deoctivator—Dyes 
Wilmington 98. Delowore OF 


Chemical section of one of the five Du Pont District Laboratories 


BETTER GASOLINE... 


Your Du Pont District Laboratory can help you with 
the complete line of Du Pont Gasoline Additives 


studies, they can frequentiy recommend one or 
more additives, from the complete line of Du Pont 
Gasoline Additives, which will help you produce 
a better gasoline. There are also numerous case 
histories where Du Pont Technical Representatives 
have helped solve troublesome or costly refinery 
problems through the use of the proper additives 
at the right place in the refining operation. 

To avail yourself of these and 
other technical services, call or 
write your nearest Petroleum 


Chemicals District Office. 


Awaton Mia 


Movsten, Texas 
El Monte, Collf 
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of your income this year and each succeeding year 
to reduce your indebtedness” 

“*No,’ Neighbor Truman replies, ‘my living ex- 
penses will be $4,250. I will be forced to spend 
more than I earn.’ 

“*Pardon me,’ the startled banker interjects, ‘do 
you mean that owing already an amount seven 
times more than you will take in during the year 
you are going to spend more than you earn?’ 

“*That’s right,” says Neighbor Truman, ‘You 
see, | must provide tuition at the private schools 
for my children; I must help a poor relative set 
up a new business in which he is going to lose 
money for a long time to come.’ 

““Just what kind of business is that relative 
going to sink your money in,’ the incredulous 
banker asks, 

“*Why,’ said Mr. Truman, ‘he has got a wonder- 
ful humanitarian idea. He is going to sell milk to 
the Hottentots at a price they can afford to pay.’ 

“*Just those things won't eat up your whole 
income this year,’ said the banker hopefully 

“*That isn’t all,’ said Mr. Truman, ‘I am build- 
ing security for my children by putting price sup- 
ports under them. My boy sells newspapers at a 
nickel apiece, but I give him an extra nickel. My 
daughter makes lamp shades for $5, but I don’t 
think it is a fair price, so I give her an extra $2 
for each one she makes; besides, my wife wants a 
television set.’ 

“Here is a fellow who owes more than he can 
ever pay and still wants to borrow more, and 
boldly proclaims his intention of carrying out 
fantastic money-spending schemes. What will the 
banker do? Will he lend the new money? It is silly 
to ask the question. 

“This scene is not fiction,” the editorial con- 
tinues, “it constitutes a faithful reproduction of 
the program set forth in regular solemnity by the 
President of the United States, Harry Truman. 
Multiply all figures by ten million, and you have 
the Truman budget, his plan of government, the 
Government's income, and the Government's debt. 

“In this case, Congress is the banker. If it makes 
the loan, Truman's note will have to be signed by 
the taxpayers, which is all the people. Who, in 
their right mind, would sign such a note?” 


Biisce postwar changes in world commerce 
are reflected in the makeup of shipping fleets. Al- 
though world trade as a whole has barely returned 
to prewar levels, petroleum shipments have in 
creased tremendously. When con- 
struction in progress or on order 
is completed, merchant shipping 
tonnage will be 13 percent above 
prewar levels, almost entirely be- 
cause of a 74 percent rise in tanker tonnage since 
1939, according to the “Industrial Bulletin” of 
Arthur D. Little, Inc. 


Oil On 
The Waters 
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Including current construction, the world’s 
tanker fleets total 31 million deadweight tons, of 
which about nine million are American. Tankers 
make up half the active U. S. merchant fleet, the 
world’s largest. Great Britain, whose control of 
about a fifth of the world’s shipping puts her 
second in total merchant tonnage, has about 20 
percent in oil carriers. Britain’s shipyards, which 
are turning out 45 percent of the world’s new ves 
sels, have a litthe more than half their tonnage 
of new construction in tankers. The smaller ship- 
building industry of the United States has about 
90 percent of its tonnage on order in tank ships. 
These are mainly responsible for changing the low 
level of activity early in 1948 to the shipbuilding 
pace which made 1949 a record peacetime year. 

Construction has now overcome the shortage 
of tankers which resulted immediately after the 
war from the rapid rise in the demand for oil, the 
Bulletin points out. Crude oil production abroad 
is at its highest level in history. Since 1948 the 
United States has been a net importer of oil, with 
gross imports of 640,000 barrels a day during 1949, 
In February, 1949, shipments of Middle Eastern 
crudes reached a peak of about 170,000 barrels a 
day, about as much as received from Venezuela, 
usually our principal foreign source. Virtually 
every other industrial nation, except Russia, has 
long depended on foreign supplies. 

Europe, which once drew most of its supplies 
from the Western Hemisphere, mainly from the 
Caribbean area, is now taking its increased sup- 
plies of oil from the Persian Gulf ports. Before the 
war, imports from the West were at the rate of 
about 580,000 barrels a day; this has been cut 
almost in half and indications are for a continuing 
decline. The sterling areas attempt to obtain as 
much of their supplies as possible from wells con- 
trolled by British interests, leaving American con- 
trolled production to find markets elsewhere. An 
effort is being made, with the aid of Marshall 
Plan funds, to construct enough refining capacity 
in Europe to take care of her entire needs. This 
will be in the neighborhood of 1.25 million barrels 
a day, using chiefly Middle Eastern crudes. This 
oil has a price advantage over Venezuelan or 
Texas crudes not only in Europe, but also in 
Chile and Argentina, despite the longer haul from 
the Middle East. From Ras Tanura in the Persian 
Gulf to Southampton is 6200 miles, compared with 
3900 from Puerto la Cruz, Ven. However, for 
tankers which can load at the eastern end of the 
Mediterranean from the pipelines bringing oil 
across Arabia (1100 miles) and Iraq (530 miles), 
the tanker journey is about 3000 miles shorter 
and the Suez Canal toll charges of 12.5 cents a 
barrel are avoided. From Ras Tanura to New 
York is 8300 miles, which limits a tanker to a 
little over six round trips a year, but even so, 
under some conditions Middle Eastern oil may 
be competitive with Venezuelan and Texas crudes 
in East Coast ports of the United States. 
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with facts worth knowing 
about STEEL 


and ALLOY PLATE fabrication 
..plus comprehensive Corrosion Data Charts 


<-> 


17> 


This new 1950 Catalog contains 16 pages illustrat- and processing industries. “Beyond Your Blueprints” 
ing and explaining the many specialized techniques also features an extensive section of valuable 
ond services of the Nooter Corporation in the Corrosion Data Charts showing resistance of 
fabrication of tanks and vessels for the petroleum commonly-used metals to hundreds of chemicals. 


NOOTER CORPORATION 


1404 Second St., St. Lovis 4, Mo 


Gentiomen: Please send vs Your 1950 Cotolog, “Beyond Your Biveprints” 
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ase most serious problems of the 


oil industry pertain to its public rela- 


tions and to its relationships with the 
various governmental agencies. Probably 
no other industry has so many contacts 
with the various levels of governmental 
the closely regu- 
Yet, probably no 


authority—not even 
lated public utilities 
other industry is more grossly misunder- 
stood than ours 

Unfortunately, the average person on 
the street think that our in- 
dustry is comprised of a few oil giants 
maintain 


seems to 
whose principal purpose is to 
high prices and suppress competition 
Some of you may have been surprised 
to read a few days ago that the govern- 
Anti-Trust suit 
companies on 


ment has instituted an 
against 
the Pacific 
price stabilization and restriction of pro- 


large oil 
They 


seven 
Coast are accused of 
duction of crude oi] through voluntary 
conservation and proration. Some of the 
charges pertain to relations between the 
large companies and the independents 


Importance of Oil Suits 
One of the principal purposes of this 
and retail 
This 


divorcement action should not come as 


suit is to divorce wholesale 


marketing of petroleum products 
a surprise. Some marketers have en- 
couraged it—in my opinion mistakenly 
The Anti-Trust Depart- 
ment of Justice has been pointing in 
It will be 


Division of the 


that direction for many years 
recalled that the meat packers are pro- 
hibited from engaging in retailing. One 


of the issues in the highly publicized 
A. & P. suit has been an effort to pro- 
hibit A. & P 


processing of foods. The motion picture 


from engaging in the 
companies have accepted an anti-trust 
consent decree splitting their studio and 
theatre operations 

move against the oil indus- 


This new 


June, 1950—A Gulf Publishing Company Publication 


try, however, is much more serious than 
the action against the other industries 
Integration in our industry is far more 
complex and involves many more whole- 
saling units than heretofore have been 
affected by similar anti-trust action. The 
author can't help but believe that the 
Anti-Trust Division lacks understanding 
of the economics of petroleum market- 
ing. There is no sharp line between the 
wholesaling and retailing of petroleum 


products. Literally thousands of com- 


panies and individuals engage, to a 
greater or lesser degree, in both opera- 
tions. No useful purpose would be 


served. The cost of doing business would 
be increased greatly and prices to con- 
sumer would have to be raised. The oil 
industry is like an automobile assembly 
be broken without 
resulting higher 


which cannot 
efficiency 
costs—with benefits to no one 

The sincerity of purpose of the Anti- 


line 


loss of and 


Trust Division is not questioned here 
However, they don't the 
“facts of life” pertaining to our industry, 


simply have 
and probably we are more to blame than 
We have been so busy com- 
that we have 


anyone else 
peting with 
neglected our public and governmental 


each other 
relations 

There are more than 1600 independent 
petroleum products in 
New York Although the 
independents in the oil industry for 
more than 30 years, the author would 
have estimated about 500 and the aver- 


distributors of 


state one of 


would have guessed 
the number at less than 100 

The major oil companies need these 
That applies 


age layman likely 


independent marketers 
equally to all branches of the oil indus- 
try from straight through 
refining, transportation and marketing 
The 20 or 30 so-called major oil com- 


panies would be comparatively helpless 


production, 


if haled into court, or even if brought 
before the bar of public opinion. The 
misconceptions concerning the oil indus- 
try are too deep-seated, Their case 
would be prejudiced before they start. 
Whether we like to admit it or not, cor- 
porate bigness is in itself an indictment 
in the eyes of a large segment of the 
American public. Many people have far 
more confidence in what a little man 
says than in the statements of the lead- 
ers of industry. There is no justification 
for that prejudice, but surely it exists. 
Many people born long after the dis- 
solution decree of 1911 still think in 
terms of the old Standard Oil trust. The 
shades of Ida Tarbell still are walking, 
even though the sins of the Standard 
Oil trust, alleged so convincingly in her 
book, have not been practiced during 
the years the author has been in the 
industry. Many people believe the mere 
fact that independents can prosper in 
the face of competition from the oil 
giants is evidence of some unholy alli- 
ance; they believe small operators exist 
only through sufferance; and that there 
is no real competition between the big 
companies, as evidenced by the fact that 
when one large company changes prices 
the others make similar changes 
Seriously, there is too much uniformity 
of pricing in the oil industry—a_ un- 
formity which results from collu- 
sion but from a foolish competitive fear 
permitted 


not 


that if another 
to have a lower price it will take all the 
Uniformity of pricing, re- 
gardless of the appears to be 
the cause of much of the suspicion on 
the part of the Anti-Trust Division 
Those industries where compe- 
tition is exceedingly keen, resulting in 
identical prices, have been the targets 
of the Department of Justice. It would 
be better for us to have gt rater varia- 
lose a few 
con- 


company 1s 


customers 
reason, 


basic 


tion m prices, even if we 
customers to competitors, than to 
tinue to risk governmental prosecution 


and possibly lose the right to compete 


as a free enterprise industry. We in 
our industry know that the tendency 
toward uniform prices is not because 


of collusion nor lack of competition, but 
because of too much competition, 


An Historic Difference 


It might be thought, also, that there 
is collusion in the quality of our prod- 
If one company raises the octanes 
of its follow like a 
bunch of sheep even though the need 
for raising octanes debatable. 
The cars in the Middle West are not 
different from those operating in New 
York, yet there has been an historic 
difference in the specifications of gaso- 
line sold in the two areas. We have 
heard no complaints from the public on 
the quality of gasoline sold in Chicago, 


ucts 
gasoline, we all 


may be 
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Louis as contrasted 


Albany, yet 


Indianapolis or St 
with Buffalo, Syracuse and 
it costs millions of dollars more per year 
to produce the quality of gasoline sold 
in New York than the gasoline sold in 
the Middle West. The oil 


not rich enough to absorb 


industry 1s 
that ex 
cost has to be 


travagance; the extra 


passed on to the public which, in the 
case of the owners of 9) percent of the 
cars on the road today, has received 
nothing of value for the extra expendi 
ture 
The 


for various brands of gasoline, between 


extravagant advertising claims 
which the publi can detect little or no 
difference 


and the 


afford greund for ticism™; 


claims for today's new gaso- 


lines, which in the experience of most 


people perform no better than the gas 
certainly de 


lines purchased last year, 


not engender confidence on the part ot 


our customers. Again it might be said, 
a large part of the misunderstanding and 
criticism of our industry stems from the 
competitive practices within the industry 

Probably would 


be permitted by its competitors to offer 


no large oi] cqmpany 


its gasoline, generally, at a lower price 


even though that gasoline were known 
in the industry to be of a lower octane 
race with a resulting lower cost of 
manufacture We spend millions for 
igher octanes and then by our m 


petitive | 


practices assume that the pub 


an't tell the difference That doesn't 


make 


industries: it’s not good sales psychology 


sense. It wouldn't happen in most 

Some years ago an ol company whose 
nducts enpoy any utstandin i ept 
ance in the Fast, and which appears t 


position in setting the 


upy A Unique 


juality tvles for tts competitor mtr 

luced tts gasoline int a certam area ol 
the Middle West. For me 
ible reasor it 


acceptance trom the 


unexplam 
meet witl its 


usual publi In an 


heen the case, the 
might have taken notice and the 
mer micht have received some free 
wever, the public took nm 
price differential except 
ssiblv. to decide that it must be ar 
infertor wrace f wasoline that had to he 

The lower price was hiscontinued 
alter a 
be said that m n ther 
popular rand f gasoline 
poorly In fact, the company as 
given up many of tts statins and? its 
gallonage per outlet ck 
to be the lowest of any 
Apparently thew sales are 
credited by 


public's reactions to our pricing policies 


their early cut 
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are not always what the industry would 
expect 


Recently in Indianapolis, where an 


old fashioned local gasoline price war 


was in progress, the stations of one of 


the best known so-called “price cutters” 


was maintaining its prices at a higher 


level than the major brands. Its stations 


appeared to be doing their usual volume 


and later the owners advised that al 


though the price war lasted for many 


weeks they maintained their volume of 
business in spite of the lower prices of 
their larger 

The oil 


thinking disparagingly of so-called price 


competitors 
industry makes a mistake in 
cutters who try to undersell the market 
Within reasonable limits, they are good 
They likely are our 


best protection against governmental in 


for the imdustry 


They tend to keep our prices 
efficient 


vestigation 
lown and force us to be more 


Besides the 


most ardent price-cutter t 
day may be a most respected member 
Possibly 75 


asked 


become the 


industry tomorrow 
john D. Rockefeller 
Works to 


Standard Oi) products in Cin- 


the 
vears anu 
Cincinnati Oil 
agent tor 
wrote back and said 
unwilling to take the 


he had heard that Standard Oil 


cinnati. The owner 


he was agency 
because 
was a price-cutter 

“Appropriate Financial Strength” 
Although there 


unmiformity of 


appears to be no need 
for such pricing and um 


formity of quality as exists in the oil 


industry, we would not imply that price 
cutting is a virtue, unless supported by 
and financial 


low costs appropriate 


strength. Too often the lowest prices are 
iffered by 


afford them: by people who start trouble 


small outfits who can least 


und then complain to a governmental 


awencey when they begin to be hurt by 


mpetitive conditions to which they 
may have been the principal contributors 
Under takes the 


action of only 


present nditions tt 


me important marketer to 


depress the market to an unprofitable 
level, a level which causes the public 


to think that the normal price must have 


en too hich. To restore markets to 
reasonable levels, some degree of co 
ion is required and competitors 


may be tempted to have conversations 
which might be justified morally but 
which wouldn't stand the scrutimy of 
the Anti-Trust Division 

The positior ~ the major ol com 
panies would be less vulnerable to gov 


ernmental attack if there were more 


rea nably large lepet lent distribu 


tors marketing gasoline under their local 


brand names. It should not be necessary 
t associate a local brand name with 
either lower quality or a cut price. The 
principal strength of the major oi] com 


pames im marketing their products ts 


not their brand names or their adver 


tising campaigns, but the attractive ap- 
pearance and superior service of their 
stations. There are areas in the 


Middle West 


gasoline 


many 
where a local independent 
the so- 


brand of marketed at 


called normal price through attractive, 
well-manned service stations, carries the 


number one position as regards gallon- 
age 

There are still plenty of opportunities 
for the marketing of petroleum products 
at prices that are higher than the gen- 
A large percent- 
more 


erally prevailing level 


age of the people are influenced 


by service and salesmen than by price 


There are a great many people who 
are happiest know they are 
the highest price and getting a 


when they 
paying 
good product along with the best serv- 
ice. On the other hand, in those locali- 
ties where the public has become unduly 
fault 


than 


entirely the 
takes 
a few cut-price marketers in an area to 
that Often the 


trouble results from price wars between 


price-conscrous, t 


of the oil industry; it more 


bring about situation 


major oil companies augmented by ill 


feeling between their local managers. In 


my opinion, the same fundamental pric- 


ing policies are applicable to fuel oil 


marketing as to gasoline, although pos- 


sibly to a somewhat lesser degree 


There are just as many opportunities 
future as 


for the independents in the 


at any time in the past. In fact, some 


of the trends in business today are work- 
ing to the advantage of individual enter- 


prise as contrasted with large scale oper 


ations. Tax laws which already penalize 
larger companies will be even more 
favorable for smal! business im the fu 


ture. Labor relations are likely to be 
better in smaller operations. Unioniza 
tion, which thrives on driving a wedge 


and its employes, 


salesman 


between a company 


is not conducive to the good 


ship and successtul merchandising 


needed in our business. In this field, the 


smaller perators have a distinct ad 


vantage. It is becoming increasingly dif- 


ficult for large corporations to retaim 


employes 
directed at 


the friendly attitude of their 


in the face of propaganda 


large employers and big business in 


general 
Some of the 


largest oil compamies ap- 


pear to recognize the wisdom of wel- 
mg independent competition 
“lip 


idea. For example, the 


comme stre 
Most of 


Service to that 


them, however, give only 
do not get a tar 
pipe 
mMpanies—nor m 


independent marketers 


break im the common carrier hnes 


owned by the major « 


the exchange of products and terminal 


iacilities. Those are some of the com- 


ants im the most recent anti-trust suit 
All that the 
‘even break.” 

The Te 
bers” is especially true when politics and 


independents need is an 


is safety and strength in num- 
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government are involved. It is not just 
an accident that governmental attitude 
toward farmers is the exact opposite 
from its attitude toward those industries 
which appear to be dominated by a few 
large corporations. The government sup- 
ports and guarantees the prices for farm 
products but complains about the pre- 
vailing prices for steel, gasoline and 
many other commodities. Relatively, 
prices for farm products have been much 
better in recent years than in the oil 
industry. The stocks of many of the 
larger oil companies are selling for less 
today than 20 or 25 years ago and the 
dividends paid in the intervening years 
usually been modest. Generally 
speaking, investors in oil have not fared 
so well as in most other industries. Thus, 
it is for some reason other than exces- 
sive profits that the government is show- 
keen interest in petroleum 


have 


ing such 
prices. 

Some of our trouble comes from pres- 
sure groups within the industry who 
place greater reliance on their political 
influence than in their competitive posi- 
tion in the industry. Especially, we 
should all deplore the recent effort to- 
ward a political alliance between certain 
independent oil producers, coal opera- 
tors, railroads and labor unions aimed 
against the importation of foreign crude 
oil. Such reliance on politics and political 
alliances to gain competitive economic 
advantage presents a real threat to all 
of us 

Congress already is too conscious of 
the oil industry for our good. Particu- 
larly in the production branch of the 
industry, state 
have been used to promote an unhealthy 
price-rigidity which does not permit rea- 
sonable reactions to variations in supply 
so doing we are en- 


conservation agencies 


and demand. In 
couraging the kind of governmental in- 
terference and regulation of our industry 
which eventually may bring on price 
controls and reduce us to the status of 
a public utility 

There is no reason why the production 
branch of the oil industry shouldn't be 
willing to bear its fair share of the price 
adjustments characteristic of changes in 
supply and demand in a free market 
The industry and the railroads, 
which are pricing themselves out of 
their markets, are not the kind of allies 
that one would pick for the oil industry 
in the face of our new competition from 
greatly increased supplies of natural gas. 

Whether down, 
whether supplies are plentiful or scarce, 
regardless of whether crude oil or re- 
fined products are involved—in the eyes 
of professional calamity howlers the oil 
industry is always about to go bankrupt 
unless some program or regulation under 


coal 


prices go up or 


governmental auspices is adopted imme- 
diately. Either the courts or the legis- 
latures or bureaus or commissions are 


LUBE STOCKS TRANSPORT—Twin barge fleets to be used for 


ing lubricating oi! stocks 


transporting 
from the Citcon Corporation plant, Lake Charles, La., to the new $4-million blending plant which 
Cities Service Oil Company is building at Cicero, Ill, are shown above in the Gulf Intracoastal 
Canal. Built by Dravo Corporation, Pittsburgh, the new type integrated barges carrying a total of 


about 33,300 


asked to work a miracle to prevent some 
imaginary disaster 

The only thing that 
miraculous is not that the 
escapes disaster but that it has for so 
long escaped complete governmental reg- 
ulation and the loss of its freedom to 
compete. Having escaped from a real 
shortage, we now witness the spectacle 
of a group in the oil industry seeking 
to bar imports by governmental author- 


verges on the 
industry 


ity in order to create, market-wise at 
least, the very shortages from which we 
have so recently delivered ourselves 
Improved technology, lower costs, better 
quality, coupled with a freedom to ex- 
pand and compete has always enabled 
this industry to translate a surplus into 
a wider market. For the future I am 
confident that we will never be captured 
by the government from the outside; if 
we lose our freedom it will only come 
from the misguided efforts, however well 
intentioned, of segments of our own in- 
dustry running to the government for 
help and thereby delivering themselves 
into governmental hands. 

After spending considerable time re- 
cently with one of the leaders in the 
metropolitan distribution of natural gas, 
the author is less fearful concerning the 
that lose its im- 
position in 


extent fuel oil may 
portant 
Losses to gas will be more than offset 
Again, 
the competitive advantage will lie not 
so much in the matter of price as in 
the relative convenience of the different 


kinds of fuel and the salesmanship and 


household heating 


by gains at the expense of coal 


service with which we promote our busi- 
ness 

There is no substitute for salesman- 
ship. The most encouraging thing about 
the oil industry is that its salesmanship 
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barrels con complete the 


3400 miles in an average of 21 days. 


is still dominant—as is usually the case 
in an expanding industry. The inde- 
pendents are the best salesmen in the 
oil industry. They have to be. Salesman- 
ship is needed now more than ever be- 
fore. No longer is there a shortage of 
crude oil, or refining capacity, or of 
transportation; the only 
have today is a shortage of customers 
It is a healthy, encouraging situation. It 
is only when industries have lost confi- 
dence in their salesmanship and have 
attempted to rely on governmental ham- 
their competitors, as has 
characterized the attitudes of the rail 
roads toward the trucks, or when in- 
dustries confidence in their 
petitive position and try through arti- 
ficialities to defeat the laws of supply 
and demand, that they cease to go for- 
ward 

Independents do our share to perpetu- 


shortage we 


stringing of 


lose com- 


ate the oil industry as a free enterprise. 
We have certain responsibilities to the 
oil industry and to the public; we have 
opportunities for that can be 
fulfilled better by us than by the larger 
of us and 


service 


companies. There are many 
few of them, We must not underestimate 
either our importance or our obligations 
There is a public relations job to be 
done. We can do it better than the big 
We must all recognize 


our place in the over-all picture in order 


oil companies 


that we may know our legitimate ob- 
jectives and proceed to accomplish them 
in a way which will reflect credit on 
our industry in particular and all indus- 
try in general. Let's make sure that as 
independents we are doing everything 
possible to perpetuate our great industry 
along the lines of competitive free en- 


terprise 


} 
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ONE OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


How to Keep a Flare Tip in Operation 


3 Years and Save Thousands of Dollars 


In flaring off corrosive waste gases from deep-well 


sour crudes, a mid-west refinery had to replace steel 


stack tips every six months. Each replacement cost over 


$2,000 in steeplejack labor alone—to say nothing of down-time 


and equipment expense. The economic solution to the problem was 


special design inconel-clad steel stack tips with new-type Venturis. 


The modern tips have the needed corrosion-resistance with less 


weight . . . average over three years’ more service than the origi- 


nal design . . . save thousands of dollars in maintenance. 


Your operations, too, can surely be improved by newly developed, 


more efficient processes and equipment. Better quality, increased 


production, economical maintenance, reduced operating costs, 


longer equipment life are advantages that can’t help but produce 
a more profitable and saleable product. 


Behind all such advances is the cooperative ingenuity of engineer, 


designer, fabricator, materials supplier. This teamwork we call 


Lukenomics. There's a Lukenomics team eager to take on your 


equipment problems. Tell us about them. Write our Manager of 


Marketing Service, Lukens Steel Company, 404 Lukens Building 


Coatesville, Pa. 


To eliminate corrosive attack from sulfurous soot, hydro- 
ehlorse acid and organic chiorndes, intensified by heat and 
weethering, and to heep weight and cost low, a major oil 
company now uses flare stack tips fabricated of Lukens 


LURE NS Incone!-Clad Stee! 

nae BETTER PRODUCTS FOR BETTER EQUIPMENT 


LUKENS STEEL COMPANY 
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Refinery and Other 
Plant Construction 


Leduc Gas Conservation 
Plant Opened by Imperial 


Several hundred barrels of natural 
gasoline will be recowered daily in 
Imperial Oil Limited's Leduc, Canada 
gas conservation plant, officially opened 
last month. Extractions will be made 
trom approximately 13 million cubic feet 
of Leduc-Woodbend natural gas. Other 
products produced from the $5.5 million 
system will be propane and butane 

About 90 percent of the plant's pro- 


Richfield Oil Completes 
Cuyama Valley Project Gas 


Richfield Oi] Corporation has com- 
pleted and put in operation its second 
natural gas processing plant in the Cu- 
yama Valley, Calif. It will handle 30 
million cubic feet of gas daily, extracting 
natural gasoline, butane, and propane 
The residue dry gas will be forced back 
underground 

This plant together with the one com- 
pleted last October, represent, with gath 
ering facilities, a capital investment of 
about $9.6 million 


Socony-Vacuum Completes 
East St. Louis Program 


An extensive modernization program 
was completed May 31 at the East St 
Louis, IIL, refinery of the Socony- 
Vacuum Oil Company, Inc. Four main 
units were involved, partly replacing 
equipment previously in use. They in- 


and a 20,000-barrel gasoline-treating unit 
to remove sulphur compounds from re- 
fined products 

Obsolete thermal cracking and coking 
units were replaced. The thermal unit 
has a daily capacity of 2800 barrels of 
naphtha. It also has a capacity of 3000 
barrels daily for further refining of 
charge stock drawn from the two ex- 
isting catalytic cracking units for pro- 
duction of gasoline and heavy fuel 

The coking unit can produce 240 tons 
ot coke per day 

Charles P. Baker, refinery manager, 
said improvements will mean an increase 
of about 50 percent in the refinery's 
capacity and a jump in thruput from 
21,000 to 30,000 barrels crude daily 

Gasoline capacity alone is raised from 
462,000 gallons daily to 756,000 gallons, 
using modern Thermofor Catalytic 
Cracking and Houdry Catalytic Crack- 
ing processes. An alkylation unit in- 
stalled during World War II will be put 
back in operation late this year in con- 
junction with this equipment 


Distillate fuel oil capacity was raised 


duction will be dry gas for domestic or clude a new 
from 200,000 gallons daily to 250,000 


17,000-barrel distillation 
commercial demand tower for primary handling of crude oil, 


Kansas Refinery Additions 


Shallow Water Refining Company has 
completed construction of a 1250-barrel- 
per-day Perco reforming unit at the 
Garden City, Kans., refinery. Plans are 
being drawn for a new polymerization 
unit, construction of which is scheduled 
to start September 1 


THE BOXSCORE, starting below, is an industry-wide service which con be made more 
complete and serviceable if subscribers will remember to 1) send in date (as called 
for in column headings) on projects not listed; 2) furnish details which are missing in 
any item in the current tabulation and 3) report from time to time on projects of which 
they may have knowledge. Address Editor, Petroleum Refiner, Box 2608, Houston 1, Texas. 


MONTHLY TABULATION OF REFINERY AND OTHER PLANT CONSTRUCTION 


Estimated Probable 
COMPANY Plant Site Project “Cont Completion Licenser Engineering 


EAST j 
Calf. Refg. Co Barber, N. J Crd. Cat. Crk. | 25,000 bbis Jan.. 1951 Houdry, Braun | 
Reformer, 10,000 bbis. Braun Ki 
Alkylation 5,000 bbls 
Crude Units 50,000 bbls. 
Boiler Plants 300,000 
3 Gaso. Trtng., 
Lead Sulfide 
Sweetening Pit, 
Reagent Ph 
Tetrafluorcethy- 
lene Resin Pant 
Fasotane Bot- 
tling Pit. 
Steam Boilers 


Calif. Refg. Co. Barter, Contracted 


E. 1. Dupont Py rkersburg, Under Constr Summer, 195) 


3,500 gals $70,000 Completed 


400,000 tbe. br 


Standard Oil Co. Richmond, Va 


Easo Standard Oil Bayonne, N.J. Completed 8.0.D., Day & 


Under Constr 1950 
Contracted Late 1950 UOP. 
End 1951 


Westville, NJ Sulfur Recovery | 40 tons 
*Kendall Refg. Co Bradford, Pa Platforming Unit, 1,500 bbls 
*Mathieson Hydro- Brandenburg. Chemical 

carbon Chemical Ky 

Cor 
*The Co 


Freeport Sulphur Co. 


$17 million 


had 1950 


Rouseville, Pa. Propane-Deresin, 1,730 bbls 


Reain-Fract 

Propane Deasph. 5,950 bbis 

Houdry to TCC 15,000 bbls. 

Houdry te TCC 15,000 

Antipollution, 

*Tennessee Gas Trans Greensburg,"Ky | Stripping Pit 


mission Co 
United Refining Co Lab. Steam Gen 60,000 Ibe. hr 


2nd Qtr., 1950 Juik 

Late Pall, 1050 Seeons acuum 
Late Pall, 1950 Seeony-Vacuum 
2nd Qtr. 1950 


Seeony-VaewumOuCo. Paulsboro, NJ 
Socony-Vaecuum Buffalo, N.Y 
Soeony-Vacuum Brooklyn, N.Y 


L. Sonneborn Sons Petrolia, Pa. Under Constr Keen & Wine, 


$450,000 
Summer, 1951 Staff Staff 


4th Qtr, 1950 Union Iron Wha. 


600,000 mef gas $12 million Contracted 


Warren, Pa. 


MID-CONTINENT 
Cities, Service, Dei 
Consobdated Gas 

Utilities Corp 


i 


1,200 bbis. 


Compound Pit 
40,000 mef 


Compr. Sta. 


Cicero, 
Cement, Okla 


980 


| Spring, 1950 
Spring, 1950 
1951 


3 


~ 


5,000 bbe. 


250 $15,000 
4,000 bbls. 


Cat. Cracker 
Cat. Crk. Change 
Lube Filtenng 
Fluid Cat. Cr 


Deep Rock Oi) Corp. 
The Derby Oi! Co 
Dewese Ol Co 
Indiana Farm Bureau 
Cooperative Assn 
Indiana Farm Bureau Mt. Vernon, 'ad. Gas Concen 
Indiana Farm Bureau Mt. Vernon, Ind. Vacuum Uni 
Magnolia Pet. Co Chitwood, Okla. Compr. Pit 


HE 


a-B 


> 


1951 


3.500 bbls 
191 


300 bbis 
24,7530 mef 


Midland Co-Op. MePherson, Expansion 122,000 bble $4 millon 


Wholesale Co 
River 
Fuel Co, 


4,000 bp. June, 1950 


Kans 
Frederickstown, Comp. Sta 
Ark 
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COMPANY 


National Cop 
Refinery Asse 


Northern Nat (ae 
The Ohio OFF Co 


Petroleum Specs! 
toes, Ine. 


Phillipe Petroleum 
Phillipe Pet., et af 
The Shallow Water 
Refining Co 
Shell Ou Co 
Sorony Vacuum 


Obie 
Ohio 


Maodard 
Standard 
Standard 
Standard (( 
Standard 
Standard (( 
Standard (thie 
The Texas Oo 


Tice Water Associated 
Co 
US. Dept. of laterior 


Vickers Petroleum 


SOUTHWEST 

Alba Refg. Co 

*Rarnadall Chl 

Carthage Hy droeot 
nm 

Del Rey Petroleum 
Co 

Dow Co 

Paso Natural Cae 


1, DuPont de 


Nemours Co., Ine 


Faso Standard Oh) Co 


Fullerton (hi Co 
Humble O&K 


Humble O4R 
Humble O4R 


Humble O&K 
Humlde O4K 
Magnoha Het 
Magnolia Pet. Co. 


Magnohe Pet 
Operator) et ab 


Mathieson Chem. Co 


MeMurray Refining 
Co 


North Ameriean (hl 
Consohdated & 
Ungree & Fraser 

Pao Am. Ref 

Pan Am. Ref 

*Phillipe Pet 

Pontiac Refining Co 
Chicago Corp 


The Pure O8§ Co 

Shamrock (hl & Gas 
Ce 

Shell Co 

Standard Co. of 

*Rupenor Oh Co 


The Texas Co. 


United Gae Pipe Line 


Co 
United Gas Pipe Line 


Okmulgee, 
Edmond, 


Phallow Water, 

City, Geld 
Okla 
Augusta, Kane 

Trenton, Mich 


Cleveland, Obie 
Lima, 


Lima, Ohve 
Lama, Obie 
Lama, Ohio 
Loma, 
Lama, 
Lawrenceville, 
Drumrigbt, 


Loumana, Mo 


Potwin, Kans 


Alba, Texas 
Seurry 
Browneville 


Cheaterville, Tex 


Freeport, Texas 

Crane County, 
Texne 

Vietorm, Texas 


Haton Rouge, 
la 


Snyder, Texas 
Haytown, Texas 


Baytown, Texas 
Jourdanton 
Field, Texae 
Baytown, Texas 
Raytown, Texas 


Keaumont, Tex 
Beaumont, Tex 


Lebta-La Ward, 
Jackson County 

Pasadena, Texas 

Tyler, Texas 


Bartlett 
Jones County, 


Texas City, Tes 
Texas City, Tex 


Phillips, Texas 
Corpus Chret, 


Dollarbaie, 
drews Co. Tex 
Sunray, Texas 


Provadent City, 
Texas 

7 mm, N. Sayer 
Seurry Co, Tex 

Brownsville, Tea 
Altair Preki 


Terme 
Sterington, Le 


ing 
Houdry, Cat 
Crk, LPO 


Keeoy 
Cat. Cracker 


Cat. Poly 
Add Nat Gase 
Pant 
Reforming Unit 


Gas Extret. Pit 


Houdry Conver- 
sion to 
Houdry Conver 
mon t 
Houdry to TCC 
Clay Contact 
Ine. Tank. Cag 
Furfural Unit 
Solvent Dewas 
Vacuum Unit 
Propane, Deaspt 
Expand Refinery 


Houdnflow Unrt 
Cat. Cracker 
Demonest ration 
from-coal 
Desalting 


Asphalt Refining 
Nat, (iaso. Pit 
Hydroeot 


Pressure Absorp 
tron Plant 

Ammon Ptant 
Compressor Sta 


Chemical I nter- 
mediate for 
Nyloo 

MainOffice 
teria, Crude 
Desalting Unit 


Caso 
Roof Replaeng 
of Buty! Biig 
Misel. Facilites 
Gasoline Plast 


Researet: Khig. 
Mech Maint 
Be 


Thermofor Cat 


Fertiliser Pit. 
Fluid Cat Crack- 
er, Cone., 
Feed Prep. & 
Cyele-Ol Crk 
Gaso. Gas 
Injeetaon Faesi 


Desulfo U art 
Pilot Pit 


Nat. Gaso. Pit 


Howdn. Cat 


Gas Compre 
Nat. Gas, Com 
densate Process 
Dehydration 


5,000 bible. 


3,000 


60,000 mef 
1,400 bibs 
100,000 mef gas 
15,000 
15,000 
18,000 bids 
2.400 
215,000 
4.500 
3.500 
9.000 bhts 

#20,000 bble 
4.500 
80 


6,000 


2,000 
mef gas 
87,000 mef 
25,000 mef 


100 tons 
4,400 bp 


mef 


26,000 mef 


15,000 bbls 
90,000 bbls. 
15,000 mef 


5,000 bbis 


90,000) 


5,000 bt 


170,000 t 
ethylene glyco! 
3,000 ihe 
ethyleoe 
22,000 mef 


5.900 bbis 
60,000 mef 
D).000) met 
180 tons 
000 «70.000 
met. 
3,000 mef 
10,000 mef 


#25,000 mef 


$400,000 


$2 mithon 


$225,000 


milkoo 
$1 muilhoo 
240,000 
$13 milhon 
$45 mihon 
$1 milhon 
$1 milhon 


$5 auilbon 


$150,000 


$6 5 millon 


$5 millon 
$1.27 million 


$1 milben 


$25,000 


$15 milhon 


$6 mithoo 


$2.5 milhow 


$1 5 milhon 


$15 milhen 


$1 milhor 


Under Constr 


Manning 


Under Constr 
Under Constr 
Completed 

Contracted 

Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 
Completed 


Under Constr 


Under Constr 


Under Constr 
Conmdering 

Under Constr 
Under Constr 


Panning 


Under Constr 


Design 
Under Constr 


Under Constr 


Under Constr 


Proweeted 
Under Constr 


Under Constr 
Under Constr 


Authorised 


Completed 


Under Constr 
Planned 


Manning 
Completed 
Completed 


Plannin 
Dengn. nine 


Under Constr 
Under Constr 
Completed 

Under Constr 


Under Constr. 
Planning 


Completed 
Completed 


Under Constr 


June, 1950 


Qtr, 1950 


June, 1950 
June, 1950 


End 1950 
End 1950 


Mid. 1050 
Mid 1950 
April, 1051 


June, 1950 


June, 1950 


1951 
Spring, 1950 


Late 1950 
June, 1950 


Barly 195! 
June, 1950 


July, 1950 
1950 


July, 1950 


1950 
1950 


195) 
Late 1950 


1950 
Fail, 1950 


1951 


Ma 
July, 1950 


Early 1951 


Aug. 1950 
July, 1950 


Houdry Houdry 
Staff 
Ref. Maint. 
Perco Koch Eng Koeh Eng. 
Ref. Maint Ref. Maint. 
Seeony- Vacuum 
Soeony Vacuum Braun 
Seeony Vae Bechtel Heebte! 
Lommus Lummus 
staff Hammond 
Texaco Lammus Lummus 
Texaco Lummus Lommus 
lammus Lummus 
Kellogg Kellogg 
Foster Wheeler, Foster Wheeler, 
Kelloga Kellogg 
Houdry Process 
Koppers Koppers 


Hydro-Res., Ine. MeKee, Hydro- McKee 
eraco Ine 
0. L. Olson Ole Olson 
Austin 
Staff Staff 
Staff Staff 
Bodman & Staff, Harre 
Marell, Staff 
Hudson 
Tellepaen 
Hudson 
Voorhees-Walker Koutaoe 
Ferguson Bellows 
Lummue 
West West 
‘ 
U.OP UOP 
Tellepecn Teblepecn 
Ferguson Ferguson 
Hudson 
Houdry Cat. Constr. 
Fluor Fluor 
Staff staff 
Delta Delta 
Staff 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continved i: 
Plem Swe Preyect Capacity Com States ( Lac enser Contracts 
MePherson, Polymensation, 22.000 bbie $2 mithon Under Constr. vOP Ref. Eng. Ref. Eng. 
Kane Plaid Cat. Crk. 
Add Tenkage. 
Sublette, Kane. Gasoline Plant 245,000 mef Completed Pritchard 
Lima, Ohio Ref. Prdte Term. 200,000 gale Under Constr. Pohng & Bacos 
Seminole, Okla. Refinery 200 $40,000 
Pan-Am Southern Fl Dorado, Ark. Delayed Coke 0.200 Manning 1050 Lummus lummus 
Corp Water Cooling 
Tower, Steam 
Gen. Boule, 
Coke & Leed- 
wb 
— 
End 1950 2 
Mid., 1950 
Mid., 1950 
Mid 198 
M 195) 
= 
Two Houdry's 
te 
Additions 
Cat. Cracker 
Ref Petrochem 
Phe 
Crk a 
(ine 
Caso. Absorp | 
Chemical Plant 
ies 
Tyerine-Canaies 
— — 
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What technical service 
can Anaconda give you 
on Heat Exchangers? 


— 
— 


EVERY LARGE USER and manufacturer of heat exchangers builds 
up wide experience with tube and tube sheet materials. 

But The American Brass Company serves many such users 

and manufacturers, shares with each their toughest problems, 
makes this wider experience available to all. 


Special laboratory facilities are maintained for this work. 
being installed in tube bundle at Detailed records of probiems, conditions, findings are 
Lemont, Illinois plant of Globe Oil & accumulated. These data, plus the results of continuous laboratory 
Refining Co. Fortified against and field tests, are used to solve new problems. 
dezincification by the arsenic content, 
tubes of this ANaconDa<A Alloy are 
being used with good results in many 
types of petroleum refining and 
other process equipment. 


These facilities can help produce the answers to your questions— 
suggest materials that will give your heat exchangers more 


dependability, longer life, more value under specific conditions. 


We hope you will work with us—let us work with you. Write for 
Publication B-2, “AnaconvpA Tubes and Plates for Condensers 
and Heat Exchangers.” Please address The American Brass 
Company, Waterbury 20, Connecticut. In Canada: 

Anaconda American Brass Ltd., New Toronto, Ont. 


For efficient heat transfe ANACONDA 


HEAT EXCHANGER TUBES 


June, 1950—A Gulf Publishing Company Publication 
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The two 75 H.P. Terry Turbines 
shown above (in the plant of a 
leading refiner) employ the Terry 
Solid Wheel Rotor. The wheel is 
made from a single steel forging 
and the buckets are milled directly 
into the wheel. — All as shown in 
the illustration at the left. 


The buckets are protected by 
rims at the sides of the wheel. 
These rims would take without 


THE ROTORS OF THESE 75 H.P. TERRY TURBINES 
ARE DOUBLE RIM PROTECTED 


damage any rubbing that might 
occur if the clearance became 
reduced. 

With this constru.tion it is im- 
possible for the blades to foul and 
frequent inspections of the thrust 
bearing are not required to obtain 
safe and dependable operation. 


This feature and many others of 
the Terry Wheel Turbine are fully 
discussed in our Bulletin S-116. 


17-1169 
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TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,.CONN. 
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COMPANY Plant Site 


| 


ROCKY MOUNTAIN 

Frontier Refining Co.. Cheyenne, Wyo. 
Pan-Am Southern EF) Dorado, Ark 
Pan-Am El Dorada, Ark 
Salt Lake Refining Co. Salt Lake City 
Sioux Co, Neweastle. Wyo 
Sioux Co. Newcastle, Wyo 

WEST COAST 

Continental Oil Co. Ventura, Calif. 
General Petroleum Torrance. Calif 
Genera! Petroleum Torrance, Calif. 
Genera! Petroleum Torrance, Calif 


Genera! Petroleum 


General Petroleum 
Hancock Oi! Co 
Paloma Refining Co. 


Richfield Oil Corp 
Staneal Asphalt & 


Bitumuls Co. ash 
Standard Oil (Calif Ruehmond, Calif 


Union O11 Co. of Calif. Urea Olinda, Cal 
Union Oi of Oleum, Calif 
Union Oil of Calif Oleam, Calif. 


Union Oil of Cal Cheam, CaP. 


Union (1 of Calif Calif. 
Union OW of Calif . Calif 


POREIGN 
Canades 
Britush-Amenean Edmonton, 
Ol Co. Alberta 
British-American OF) Clarkson, On- 
tario, Can 


Excelsior Refs, Ltd dminater, 
Alberta 
Excelsior Refs, Lid... Lieydminater 
Imperial Oil, Led Ledue Field 
Imperial Oni Winnipeg 


McColl Frontenae Edmonton, Alta 
Ol Co., Led 


Panther Oud and Leaside, Toronto, 


Grease Co. Ontario 
Shell Ol Co. of Montreal Past, 
Canada, Ltd. Que! 


Supreme Refineries, Hanna, Alt 

Rupreme Refineries Ogden, Alt 
Latin America 

Adminetracion Montevideo, 


Nacional Combusti Uruguay 
ble Aleohol y 


Matanpe, Bahia, 
Braz:! 
Cubatao Sao 
Paulo, 
Matarnpe, Bahia. 
rani 
Creole Pet. Corp FE) Roble Field, 
Venesuela 
Ipuranga 8.4. Cia Rio Grande, 
Bramhra de Rraail 
Petroteos 
Mene Grande O11 Co. Puerto la Cruz 
Venesuela 
Petroleos Mexicance. Ries, Mex 


Petrolecs Mexeanus 
Petrolecs Mexicanos 


Philips (i Co San Rogue Pid, 
Anscategu, 
Ven 
Puerto Rican Oil Near Ponce, 
Refining Co Puerto Rico 


Refinaria de Petrolecs Rio de Janeiro, 
do Distrito Federal D. FP. Braail 
SA 

Kefinarma ¢ Ex; loracao Capuava, Seo 
de Petroleo Uniao Paulo, Brag! 


Richmond Eaploration Bajo Grande, 
Ce Venesuela 
Shell Caribbean Pet La Pas, Ven- 
esuela 


June, 1950 


$10 
1,000 
$100,000 


Smoke, Furie, 

Odor Contrils 
Cat. Crk. Pur 4,000 bbls. 
Ethylene Glycol 60,000 Ibs. 
Ext. Abep. Seet. 60,000 mef 


& Comp. 30,000 mef 
it. 


55,000 

45,000 bbis 
$5 nulbon 
$4 oulhon 

$1.5 million 

dling Facilities 


Tankageand $1.8 million 
Vultes 

Add Main Office $1 million 
Shops 


Add Ref. Facits. 


Refinery 


Propane De- 
asphalt. 


Cap. lnerease 


Capacity Ine. q 
Gas Absorption $6.5 million 
New Refinery $10 milhon 


Crd Processing | 5,500 bbis. $10 millon 
Cat. Crk 
Crease and 
Compounding 
Plaid Cat 35,000 bbs 
Crk., Vae. Plash 
Gas Reeov., 
Poly, Treat 


Nat. Gaso. Pit. | 1,000 mef. 
| Refinery 1,000 bbis. 


Labe, Asphalt 7,500 bbis. 
Unite 


Thermal Crack- 2.500 bbis. 
ing Refinery 

Therm. Crk. Ref. 45,000 bbis. 

Ref. Expn 2.500 bbls. 
Repressuring 

Therm. Crk. Ref.) 2,000 bbis. 


Refinery 30,000 bbbs. 

Gas Purtheation $13 milbon 
‘reasure Maint 

Crd., Gasoil, Crk. 25,000 bbie. $12 million 

Refinery 4,000 bike $1 millon 


Refinery, Wax 2 min the. wax 
Ph | year 
Refinery 25,000 
Therm. Crk 10,000 bois. 
Therm. Crk. Ref. 20,000 bbis. 


New Refinery 35,000 bbls. 
Gas Plant | 90 tone 


Under Constr 
Contracted 
Under Constr 
Authorised 
Under Constr 


Under Constr. 


Under Constr 


Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 


Co 
Under Constr 


Under Constr 


Engineering 


Under Constr. 


Under Constr. 


Design 

Under Constr 
Engineering 
Contracted 
Projected 


Under Constr. 


Aug., 1950 
Apnl, 1951 


July, 1950 
* 1950 


1950 
Ref Maint 
Maint Ref_ Maint 
1950 Staff Sta! 


1950 Staff, Ref. Maint. Ref. Maint 


Staff 


June, 1950 
June, 1950 
Mid., 1950 
May, 1951 


Austin, Field & 
Fry, 
Warren Co, 
Montgomery 


Barly, 1951 Can. Kellogg Can. Kellogg 

Mid., 1950 8.0.D., Union Canadian Canadian 
Ol (Calif,), Kellogs Kellogg 
Standard (Ind. ) 

1950 

1950 


Mid. 1950 Braun 
May, 1951 


Canadian 
Kelle Kellogg 
1951 i Foster Wheeler buster Wheeler 
Oct., 1950 Staff Fluor, Lid , 
| MeKee 
June, 1950 Staff Staff 
June, 1950 Staff Staff 
June, 1950 Foster Wheeler Foster Wheeler 
| Staff 


Kellogg, Staff 
Hydroearbon Fives-Lille & 
| Sebneider, Stall 


Dee., 1950 


Aug., 1950 
Jan., 1951 


1952 


lst Qtr, 1951 


| 
| 
Deity Estimated | Probable 
| 
2 Coke Crks | 3,500 bbls $725,000 U.OP. Ref. Eng. Ref. Eng 
Cat. Crk, Vap. 9,000 bbls. Foster Wheeler 
Coking unit Sept. 1960 Lummus Foster Wheeler 
Cat. Cracking 25,000 bbis. Houdry Bechtel-Houdry  Beebtel 
Therma) Crk. 1,200 bbis. | U.OP. Koch Staff 
Cat. Poly. 60 bbls. U.OP. Koeh Staff 
Rev. to Geno. | 20,000 met | June 
Compr & Heater 
Add Odor Abate $80,000 | Jupe pa 
System 
44 Dust Collecting $25,000 
Sys. to Gaso. 
Paloma Field, 
Cahf 
Ket 
Approved Houdry Sat Bechtel 
Engineering May, 1951 
Projected Sept.. 1950 
Under Constr Spring, 1950 | | Parsons, Ref. Maint 
Under Constr Spring, 1950 Mathews, Karly, 
Montgomery Peterson, 
Mathews 
Under Constr. Spring, 1950 Parsons Eaton & Smith, 
C.BAL, Utah 
Under Constr Spring, 1950 8. MeKit- 
triek, Parker, 
Rteflens & “BE 
| | 32 
6,000 bbls. # 
=. 
$100,000 Under Constr 
| $100,000 Under Coustr ae 
{ $5 muilbon Under Constr. | Dee., 1950 
Demgnng 
$3.5 million Planning Der., 1950 | | 
Authorised 1952 Poster Wheeler 
Under Constr. | MeKee MeKee 
Salamanea, Mra Under Constr UOP. McKee MeKee 
M 
$20 milhon Projected Undetermined Parsons, Brinck 
erhofl, Hall 
and Macdonald | 
Authorised Fives, Lille, 
| Schneider, Stall 
Foster Wheeler 
Authorized P. A. Hydro. Res Caeeh, Pact 
. Metal Work 
Under Constr. | Spring, 1950 i 
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COMPANT Plant Sete Project 
Shell Caribhean Pet Mara, Veo Gas Plant tone Projected Early 1951 
v m Pet. Co Fuste la Crus, Refinery 35,000 bbie Under Constr Snare Snare 
ones 
Petro- Buenos Aires, New Refinery 28,000 $54 milhon 1951 Kellogg 
Argentina 
vrr le Argen- Crode Topping, 50,000 bb's $2.8 milbon Under Constr Spring, 1950 Houdry Process Cat. Constr. 
tine Caso Treating Cat. Constr 
YPF Bohvianc Cochate mre, Topping 5,000 Sed Qtr, 1950 Foster Wheeler Foster Wheeler 
end Abies Bohva forming U ate 
Anglo-Amenean Oil Fawley, Bog. Refinery 110,000 bite $150 million Under Constr Late 1951 Foster Wheeler Foster Wheeler 
Angie American Fawley, Eng BOs Extraction 13,000 Badger 
*Anglo- American Fawley, Ena. Fluid Cat. Crk Under Constr 
Anglo-Iranma of Grain, Cont. Refg. Unit 4,000 $120 millon Planning 1952 
A Tranevaa! Vall River, nthetse (haso- $50-40 milion Contracted Hydro Res 
onsobdated Union of South line and Diesel 
veatment Co Africa On Plant 
Aquila, B.A Italy Labe Ref 800 bbie $7.9 mibos Design Mar. 195! Juik, Texaco Badger Badger 
Amenda (senerale ome, Add to Plant 24,000 bbie. Propectead Late 195! 
Itahana Petrol 
Amenta (senerale Palermo, Italy Marine Fuel 7,500 bbls 
Petroh Plant 
My. Batnaferhe Pet Perna, Hobe: 50,000 bale Under Constr Mid 1952 
British Petroleum (irangemouth, Petroebem Under Constr Dec., 1950 Stone & Webster Stone & Webster 
Chem Seotland 
Cabot Carbon, Lid Elieamere Port. Carbon Black 50,000 Ihe. yr Under Constr 1950 Samon-Carvea, Stmoe-‘arves, 
L. Cabot, bog "lant Ltd Led 
In 
Cie. de Rerre, France bapanmon 30,000 $31.6 million Under Constr Mid, 1951 
Shell Berre 
Teepol Plant 25,000 tome yr Under Constr ist Qtr. 1951 
te Kaffinage Couronne, Lube Unit Planned 
Shell Herre France 
te Raffinage Petit-Couronne Expansion 10,000 Under Constr July, 1950 
Shell Herre Rouen), France 
ie. Francawe de Gonfreville Therm. Reform. 4,750 Dengan 1951 Texaco & Juik Kellogg Loeal 
Kalfinage France Prop. Deasp.. 
Purft, Trtng 
ve Freneame de Gonfreville, Labe Unit 2,500 bbls Desgn 195! Texaco Kelloga-Lummus 
Raffinage Franee 
ve. Francame de Gonfreville, Distillation Unit 20,000 bbie Under Constr Srd Qtr., 1950 Foster Wheeler Poster Wheeler 
rance 
Provence Topping Unit 20.000 bbls Under Constr 4th Qtr. 1950 Foster Wheeler Foster Wheeler 
France 
Sta. Crus de Propane Butane 304 bbte $100,000 Under Constr Late 1950 U.OP. 
Tenenle Fractionating, 
Canary lelands 
Canary Islands Propane-Deas 700 bbls $300,000 Under Constr Late 1950 Standard Foster Wheeler Foster Wheeler 
Canary lelande Sol 425 $4.5 millon Completed Foster Wheeler Foster Wheeler 
dewas 
‘ondor, &.P.A. Per Rho, Italy New Refinery 1.5 min tons/yrt Under Constr 
Industriale Pet 
Chemica 
Government Denmark Kefiner 21,000 bbbs Planned 
‘ayptian Government Cairo, Feypt Crode Plant Lummue Lummus 
adustrie Chimehe Mantua, Italy Crude 4.500 bbls 
Itahane Petrol 
Todustria Nagolane Mase Carrere, Refinery 40,000 bbls Late 1951 
Petrol Trasforma Italy 
she 
odustria Petrolifera Milan, Italy Gasohne Fuel 20,000 bbls Dr. Calogero 
e Chimice Onl Plant Ingtogre 
mperial Chemea! Wilton, York Petroleum Under Constr End 1950 Kelloggs Kellogg 
Industries, Lad shire, b.ngland Cracking Unit 
Alhance Petrofina Antwerp, Belg Refinery 21,000 bbis Planned 
anchenter (hi Partington, Cat. Crk, Lube 20,000 bbls Projected 
Refinery, Ltd Reforming 
onsanto Chemeal Britarn Add Poly Under Constr July, 1951 Staff Staff 
Ce styrene 
ational Refineries Liandarey, Wales Furl. Ref. Sel. 1,200 bbis $36 muilbon Demgning Early 1953 Texaco Hadger Badaer 
Dewar, Wax 
Fractn 
ational Ohi Refineries Liancarcy, Wales S02 Solvent 4,000 bbis Contracted Early 1951 H.W.P 
Katraction 
Peeheibronn Merk willer, Capacity lo 1,550 bbis Authorised 1950 
France crease 
Petrocarten, Ltd Partington, Cat. Cracker, 20,000 
Lube & Reform 
Petro Chem., Lad Partington, Petrochementa 2,000 $16 milhon Under Constr 2nd Qtr, 1950 Petro-Carboo PetroCarbon PetroCarbon 
bngland 
Philldack, Lad Avonmouth, Carbon Blk. Pit 137,000 bbls $5 milhon Contracted Aug. 1950 Philips 
bagland 
Ref de Pet. de baromtreras, Add Refinery 20,000 bbs Under Constr Oct. 1, 1951 
Bacom, Spain 
Ref Helge Antwerp, Bel Atmos. Vac 7.000 $1.5 millon Planning June, 1951 
Dastall 
Ralfinerne Reige de Antwerp Therm, Crk. 7.000 bbde $2 million Under Constr July, 1950 Barnes Barnes 
Petroiee S.A Relgium Reform. Gas 
Pact 
Raffineriee Francames Nasaire Consobdate 7,100 $9.4 milhon 
de Petrule de France Refinenes 
Atlaatique 
Raffinerse Augusta, Srealy Crude Refinery 10,000 bible Under Constr July, 1850 U.OP U.O.P., Delta, 
Mimerali, Sp.A Staff 
Beottish Orla, Ltd Grangemouth, Stage |: 1 Pipe 1.5 min. tons Under Constr bod 1950 Kellogg Kellogs 
Seotla nd Stall Dustall per yr. 20,000 
Steam Bol & 


Seottanh (his 


Seotteh Onle, Led 


Shell Chemeal Mig 


(irangemouth, 
Seotland 


Crangemouth Under Constr 1950 Rendei Palmer 
toundations and Trittes 
Thornton, bng Teepo! Plant 75,000 tone per Under Constr Spring, 1950 
batenmon year 
Staniow, Eng Comprehensive Uader Constr Early 1952 
Refining 
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CoPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


* Headquarters for BRASS, BRONZE, and COPPER 


Effect of Water Velocity 
on Condenser Tube Life 


Does the water velocity affect the 
corrosion rate of condenser and heat 
exchange tubing? Experience has 
shown that water velocity is a very im- 
portant factor, but there are many other 
contributing elements which must be 
taken into account, such as the temper- 
ature, fouling organisms and the char- 
acter of the water—degree of salinity, 
pH value, amount of gases such as oxy- 
gen, hydrogen sulfide, carbon dioxide 
and others; concentration of foreign 
matter such as sand, cinders, shells, oil. 
The corrosion resistance of the con- 
denser tube alloy itself also plays a 
very important part. 

Effect of High Water Velocities 


Increased water velocities and tur- 
bulence may result in impingement 
corrosion failure which is brought 
about by the impact of the water on 
the metal surface. This type of attack 
is generally recognized by the presence 
of almond or crescent shaped pits, 
undercut at one end, and usually free 
from corrosion products in the pits 
themselves. 

Continued impingement of the 
stream against the tube in one spot 
leads to the removal of normal corro- 
sion film until the base metal is ex- 
posed which then corrodes at a much 
higher rate than normal. 


Impingement Corrosion 
Destructive 

Impingement corrosion is most com- 
monly found at the point of impact 
which is generally near the inlet end of 
the tubes where turbulence is present 
due to the restriction and speed-up of 
the water stream as it enters the tubes 
from the water box. Pieces of shells, 
stones, coke and other foreign matter 
lodged in condenser tubes may cause 
the water to be deflected against the 
opposite side of the tube, resulting in 
impingement corrosion at that point. | 

The presence of sand and entrained | 


gases leads to increased attack. Water 
carrying sand or silt, in the absence of 
direct impingement may produce a 
scouring or abrasive action which may 
in time seriously reduce the wall thick- 
ness of the tubes. 

Entrained bubbles of gas greatly in- 
crease the rate of impingement. This 


Figure 1. Illustrating impingement corrosion at 
inlet end of Admiralty condenser tube. Tube has 
been split lengthwise and flattened. 


is aggravated in sea water by the pres- 
ence of hydrogen sulfide resulting from 
bacterial action on organic material. 
Impingement corrosion can be reduced 
by removing entrained gases from cor- 
rosive water by various devices used 
for this purpose. 

Obviously, whatever can be done to 
remove these disturbing influences will 
lengthen tube life. It is desirable to 
keep intake tunnels clean and use fine 


<_—— WATER FLOW 
ORIGINAL 


CORROSION IMPINGEMENT METAL 
/ FILM CORROSION PITS SURFACE 


Fy, 


A 


METAL TUBE WALL 


Figure 2. Section through wall of tube shows how 
impingement of stream removes corromon film and 
corrodes base metal to form crescent-shaped pits. 


screens to prevent shells and aebris 
from entering the tubes. 


Effect of Too Low Water Velecities 


Water velocity which is too low, may 
be troublesome because it permits the 
attachment of slime, marine growth, 
barnacles, mussels and other foreign 
matter to attach themselves to the tube 
wall. Once this condition is established, 
higher velocities cannot readily re- 
move them. However, high water veloc- 
ities usually prevent larger marine or- 
ganisms from obtaining a foothold. 

Slime is undesirable because it cuts 
down heat transfer, bringing about a 
drop in vacuum which may waste fuel. 

Low water velocities encourage the 
settling of sand, clay and other foreign 
materials on the tube surface and con- 
tribute to damage from pitting. It may 
be necessary to use settling basins, 
screens or strainers in order to elim- 
inate debris from the water before it 
reaches the condenser. Speeding up the 
water may prevent settling in the tubes 
but opens up the possibility of encour- 
aging impingement corrosion at the 
inlet ends of the tubes. 

Steps used to keep tubing free from 
slime and other foreign attachments 
include periodical chlorination, clean- 
ing with rubber plugs, brushes, high 
pressure water jets or other methods. 


Influence of Condenser Tube 
Alloys 

Experiments over a long period of 
time indicate that alloys vary consid- 
erably in their resistance to impinge- 
ment corrosion. Aluminum brass is 
superior to Admiralty tubing in resist- 
ing this type of attack. Cupro Nickel 
has proven to be excellent in resistance 
to corrosion from sea water flowing at 
high velocities. Duronze IV, Arsenical 
aluminum bronze is giving a fine ac- 
count of itself in resisting this type of 
attack. 

Bridgeport maintains an active cor- 
rosion research laboratory for studying 
the behavior of copper-base alloys in 
corrosive environment. Call on our 
nearest district office for further infor- 
mation on condenser and heat ex- 
change tubing. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 
Mills ot Bridgeport, Connecticut, and Indianapolis, Indiona + In Canada: Norando Copper and Brass Limited, Montreal 
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Latest Developments in 
HOT-PROCESS 
SOFTENERS 


Described in this 
36-page bulletin | ...... |. | 


Tee 


ere is a bulletin that should be read by every plant executive and en- 
ineer with boiler feed problems. 


is authoritative because it is prepared by the engineers and chemists of 
organization with more than 40 years of experience in the field of hot 
ocess treatment and general boiler feedwater treatment. 


is informative because it clearly shows the practical applications of the 
ientific principles involved in modern, efficient hot process softener 
signs. 


pies of the bulletin will be sent without charge to plant executives and 
gincers writing on their Company letterhead. 


SOME OF THE SUBJECTS COVERED 


How a GRAVER Hot-Process Softener 
operates 


Operating problems requiring boiler 
feedwater treatment 


16 Designs of modern hot-process sof- 
teners and where each should be used 


The 12 principal methods of feedwater 
treatment 


Hot Zeolite Softening 


Why the hot-process treatment is widely 
used 


Latest developments in chemical feeders 
Chemistry of the hot-process treatment and their accessories 


Results obtained from hot-process sof- 
teners in various types of installations 


Basic principles and requirements of 
modern hot-process softener design 


ow 
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Cost 


Shell & Mar- 
ket Ad 


Societe per Amon 
Raffinena Padana 
Otii Minerali 

Socony-Vacuum 
Francawe 

Sorony-Vacuum 
Francaise 

Soeony-Vacuum 
Francawe 

Sorony-Vacuum 
Itahana, 8 p.A 

Socony- Vacuum 
Itahana, §.p.A 

Stand.-Anenda Gen 
Indro. Comb. 

Mame 

Ditto (Stanie) 

Standerd Francases 
des Petroles 

Standard Frencaises 
des Petroles 

Standard Oil Co., 

NJ 


Trent Oil Prod 
Development Co 


Union Petrol Refinery, 
Led 


Vacuum Co., Lad 


Near East 
Aaglo-lranian Ohl 
Angio-lranian 
Anglo-Iraman 
Anglo-lranian 


American 
Ol Co 
Arabian Amenean 


Shell Haveo, 
England 
Lavera, France 
Dunkirk, France 
Dunkirk, France 


Antwerp, 
Belgrum 

Porto Marghera, 
Italy 


San Martino di 
Treeate. Italy 


Notre Dame de 
Gravenehon 
Notre Dame de 
Gravenchon 
Notre Dame de 
Gravenchon 

Naples, Italy 


Naples, Italy 
Leghorn, It 
Bari, Italy 
Port Jerome, 
Port Jerome, 
France 
Belgrum 
North Shields, 
England 
Johannesburg, 
Union of South 


Africa 
Coryton, Eng 


Abadan, Iran 


Abadan, Iran 

Abgaig. Saud) 
Arata 

Ras Tanurs, 5.4 


ming 
LPG Units 
Crude Reform. 


Purf. Ref Sol. 
Dewar., Wax 
Practa. 

Ond. Crk. Ref. 
At phere & 
Vac. Distil, 
Acid Treat., 
Contract Filtra 
tien for Lube 
Oils, Fleetrie 
Gen. Unit, 
Lead. Faci!ties 

Refinery 


MEK Unit 


Propane Deas- 
phalting 

Grease and 
Compounding 

Visbreaker 


Topping Unit 
Add Capacity 


Add Capacity 
Dewaxing Plant 


Deasphalting 
Plant 
Diet. Crack 


Crude Plant 
New Refinery 


Lube Refinery 


Gas Plant 

Cat. Cracker 
Solvent Dewax 

Gas Reeov., 
Stab 

Crade Oi! 
Malaliser 
Asphalt Plant 


13,000 


1000 
1,100 bbis 
900 tbe 


15,000 bbis. 
28,700 
38,200 bbls 
1,200 
1,500 bbis. 
33,000 


11,500 bbls. 


20,000 


25,000 mef 
30,000 
700 bbis. 
22,000 mef 


300,000 
500 bbls 


Mid 1951 


Mid 1951 
$6 4 milion 


Texaco 


Juik 


Fall, 1950 
Summer, 1950 
Winter, 1950 
Fall, 1950 
Fall, 1960 


Late 195! 
Late 1951 
Barly 1952 


$6.4 millon 


$4.8 milhon 


$20 millon 


$30 milhoa Sept. 1952 


Badger 
Foster Wheeler 
Kadge> 
Badger 
Staff and Fluor 


1950 

1951 

4th Qtr, 1950 
Mar., 195! 


Dee, 


Under Constr 
Under Constr. 
Under Constr 
Under Constr 


$2 milhon Hadger 
Foster Wheeler 
Badger 


$4.8 million Under Constr 10) Fluor 


$1.25 million Under Constr 1950 Staff, Heebtel 


Aug., 1950 
Late, 1951 


55,000 $9.1 milhon 


80,000 blis 


Crd. Stilt Util 
Crude Plant 
Cen. Facilities 
Lube Plant 


Kebrem Island 
Haifa, Palestine 
Hasfa, Palestine 
Haifa, Palestine 


Babre'n Pet. Co., Ltd 
Consolidated Red ., Ltd 
Consolidated Ltd 
Consolidated Ref., Lad 


Sta 
Lames, Beebtet Lat Ine 
Badger Badger 
Kadeer 
Lummus, Kellogg Lummus, Kellogg 


2,500 bbls Texaco, Juik 


Far East 
Bataafsehe Pet. Mij 
Shell 
Bataafeche Pet. Mij 


Burmah O08 Co., Ltd 


Burmah Oi! Co. 


Pacific Refineres, 
Led 

*Toa Nearyo Kogyo, 
Ltd 


Oceama 
Australian Shell Oil 

Australian Shell Onl 

Co. 
Australian Shel! Ou 


Shell Oi! 


‘o 
Austrelian 
Co 
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Brown & Root 
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Process Demgn C« 
Eng 


Browr 
BAl 
Dresser Engineering Cory 
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M. W. Kellogg 
Leonard ( 

nveyor ( 
J. M. Montgomery & Cr i 
Petroleum Ine 
Process Construction Co 


State Engineering Co 


Balikpapan, 
Borneo, Fast 
Indies 
Pladjoe, Sumatra 

Syriam, Burma 

Syriam, Burma 


Honolulu, 
Hawan 


Wakayama, 
Japan 


tora, Australa 
Geelong, Vie 
‘ona, Austraha 
Geelong, Vie 
tora, Australia 


n tabulation 


Austin Co 


Blaw-Knox Construction Co 
& Root Construction Ce ( 
Chicago Bridge & lron Works Co 


Wheeler Corp 


oudry 
Hydro Res 
‘onstruction Cc 
eKee 


Badger— E. B 


oe 


Arthur G 
\. Hydro 


Expansion 


Rebab. to Com 


Thermafor Clay 
Revivifieation 
Butane, Aeph., 
Gas Onl, Lt 
Fretns Refy 
Cracking 


Lubo Refining 
New Refinery 


Bitumen 
Lubol 

Asphalt, | ~ 
Sol. Extet Pit. 


42,000 bible 


70,000 
1.000 
64 tons 


3,000 bhis. 


3.500 


25) bbe 


+ Added capacity 


Kad 
Bowden— W. F 


Caso. Plant 


a & Equipment Co 
Houdry Cory 
Hydrocarbon Research, 

Engineering Co 


Koct 
Lummus— The 
McKee 
Res.— Par 
Petreeo 


er & Sons 


Bowden 


an 


Lummas Co 


Max Miller 
American Hydrocarbon Research, 
Petroleum Reetifying (c 


Refir Engineering Co 


Sebnev ~< 
Stearne-R 


tion Ce Texseo Texaco Development Co. UA 


Waleo Engneenng 


and Secony-Vacuum Oil Co. 
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est Construction Co. 


Snare— Frederick Snare Corp 
—Stearne-Roger Manufacturin 
Universal Oi! 

White—J. H. White Eng. Corp. 


A Gulf Publishing Company Publication 


Kellogg 
Clarke 
& Arthur 
Gasoline Pla 
Grebe & Doremus 
Howard-Mitchell 
ne lad. Eng 
Koppere— Koppere Co., Ine 


Ine 
at © 


Mid 1952 


Under Constr Mid 195! 


$600,000 Dengning Texaco 
Max Miller, 


Soeony-Vaewum 


Engineered 1950 


Late Summer Bog 


1950 


$1.5 milhon Under Constr 


Desgning Pall, 1950 Staff 


Under Constr Late 1950 


$4.8 milion Under Constr Late 1961 


Projected 


Bellows--W. 8. Bellows Co 
Brown & Lite Brown & Lite Co 
Catalytic Construction Co Chemeo Chemica! (‘onstrue- 
Construction Service Co. Deita- Delta Engineering Corp. 
Eng.—Fish Engincering Corp Pluor— Fluor Corp 
General American Transportation Co Girdler— The Gordler 
Hammend—Hammond Iron Works Co. Harrie John W 
Howard-Mitchell Construction Co. Hudson Engineering Corp H.W.P.— Head Wrgbt- 
Industrial Engineers, Ine .. Constr.—-Construction Division, Jones & Laughlin Supply Co. 
Knowles— Morns Knowles & Co. Koutson Construction Co 
Mason--Mason Brothers Construction Co Mathews- 
Michael-Poling Construction Co, Lne Montgomery 
Parsons Co Pereo— Divimon Petroleum Co 
Pro. Ex Proress Engiorers, 
Refinery Maintenance Co., Ine Rust Eng — Rust Engineering Co. 
Sollitt—-Summer Sollite Co. 8.0._D.— Standard Development Co 
Stone & Webster-—Stene & Webster Construction Co Tellepeen Construe- 
tab—Utab Construction Co Voorhees, Walker, Foley & Smith w 
Wohfeid — Wobfeld Construction Co Equally owned California Texas © orp. 


Bechtel 
Brown Eng. 


Bechtel Corp. 
Brown Engineering Co 


Barnes W. M. Barnes & Co 
Braun—C. F. Braun Co. 
Canadian Kellogg Co Cat. Constr 
Clarke Construction Ce Constr. Service 
Ferguson- H. kK. Ferguson 
‘onstruction Cc General American 
Grebe & Process Co. 


Mahoney Contracting Co. 
Mas B. Miller & Co. Michael Pol: 
Ine Parsons— The Ralph 
Pritehard—-J. F. Pritehard Co 


Mahoney 


Ref. Maint 


-roducta Co U 
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BOOKS of Current Interest 


ASA Code Identification 
for Gas-Mask Canisters 


Two new gases have been included 
in the first revision in 20 vears of Amer 
ican Standard safety code for identifica 
tion of gas-mask canisters (K13.1-1950) 
issued by the American Standards Asso 
ciation. The individual color or marking 
to be used on each gas-mask canister in- 
dicates the type of gas or vapor for 
which it provides protection. Colors are 
given to identify hydrocyanic acid gas 
and chlorine gas-mask canisters 

Also listed are the colors assigned to 
canisters for protection against acid 

ases, organic vapors, ammonia gas, car 
monoxide, dusts, fumes, mists, fogs, 
nd smokes in combination with any of 
»e¢ aforementioned gases or vapors, acid 
ases and organic vapors, and ammonia 


as 
This standard was developed by a 
ommittee representing the manufactur- 
rs, users, insurance companies, and the 
overnment sponsored by the National 
afety Council under the procedures of 
he ASA 
For a copy write American Standards 


ssociation, 70 East 45th Street, New 
‘ork 17. Priced 35 cents each 
mmus Process Reference 
“Petroleum Horizons,” covers petro- 


leur refining, petrochemical, and chem 
cal manufacturing activities of The 
ummus Company in the U. S. and 
broad and gives descriptions of com 
services and facilities. Approx: 
31 flow diagrams are shown for 
of distillation, cracking, cok 
ne and polymerization, aviation gaso 
ine manufacture, lube of processing, 
ight products treating and finishing, and 
petroleum, Accompan 
technical, economic, 


hemicals from 


text discusses 


nd other phases of eac h process. ¢ nil 
eater and heat exchanger divisions are 
Iso described with the balance of the 


0-page book containing approximately 
75 color photographs showing process 
units, bar charts, drawings, and a flow 


prox essing sequence 


diagram depicting 
1 modern, 


from crude oil to products in 
integrated refinery 

“or a copy write The Lummus Com 
pany, 385 Madison Avenue, New York 
17. Free 


index of Nomograms 

“Index of Nomograms,” compiled and 
edited by Douglas P. Adams, 
professor of graphics Massachusetts In 
stitute of Technology, lists over 1700 
published nomograms in well-known 
periodicals and thus serves as a time 
saver in the repeated solution of math 
ematical formulas. The index directs one 
to the nomogram needed for the quick 
and accurate solution of the problem 

In the key words section, the first of 
two main parts, an alphabetical list is 
key words which are associ 
Follow 
is Index B, the master 
the periodical, date of 


associate 


given of 


ated with each of the diagrams 
ing each entry 
index, 


where 


6 


issue, volume, number, and page num- 
ber of the nomogram are listed. Also 
included are the variables employed in 
each diagram in a bracket following its 
title so that one will know its content 
at a glance 

The Technology Press (Massachusetts 
of Technology) and John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York 16 
Price $4.00. 


Petrochemicals Growth 


Growth of the American petrochemi- 
cals industry, its problems and possibili- 
ties is given in “The Petroleum Chemi- 
cals Industry,” by Richard Frank Gold- 
stein, a fellow of the Royal Institute of 
Chemistry and the Institute of Petro- 
leum. Special emphasis is on the develop- 
ment of the past 10 years 

Dr. Goldstein's primary objective is 
to survey the fields of industrial chemis- 
try in which oil is the most economic 
starting material. Beginning with the 
source materials of the petroleum chemi- 
cals industry, he treats the chemistry of 
paraffins, the manufacture of olefins and 
other important classes of hydrocarbons, 


and the manufacture and reactions of 
the major petroleum chemicals. The 
book concludes with a discussion of 


the chemical by-products of refinery op- 

erations and several related appendices 
John Wiley & Sons, Inc., 440 Fourth 

Avenue, New York 16. Price $8.50 


History of Steel Casting 

“A History of Steel Casting,” pub- 
lished under the auspices of Division No 
1, Steel Founders’ Society of America, 
includes a general history of the ferrous 
foundry industry, and reports on the 
rigin of steel castings in Germany, 
Switzerland, England, and the United 
States. A detailed primer of steel cast- 
ing production covers practice, process, 
molding, pouring, pattern making, clean 
ing and finishing, testing and inspection, 
and the variety of steel castings avail 
able 

Photographs of individual plants, per 
sonalities, and distinguished 
scratchboard drawings and sketches are 
included as is a national map showing 
geographical divisions of Steel Founders’ 
Society 

For a copy write William H. Worri 
low, President, Lebanon Steel Foundry, 
Lebanon, Pa. Price $2.50 


processes; 


Machinery F 

“ESL Bibliography No. 5” is a list of 
120 annotated references to selected 
books and periodical articles published 
from 1924 to 1949 on the theory, design, 


and construction of machinery founda 
tions. Also covered are specific problems 
such as heavy machinery foundations 


m unstabie soils, and the vibration 
problem related to foundations of ham- 
mers, oil engines, electrical machinery. 
turbines, steam engines, compressors, 
machine tools, pumps, presses, etc 

Engineering Societies Library, 29 
West 39th Street, New York 18 Price 
$2.00 


in Grays Planned 
For Industrial Equipment 
American Standards Association an- 
nounces adoption of four accurately de- 
fined grays as standard finishes, follow- 
ing a consensus reached by 18 organiza- 
tions and groups who represent all 
classes of manufacturers and users of in- 
dustrial apparatus, machines, and equip- 
ment 
The standard on “Gray Finishes for 
Industrial Apparatus and Equipment,” 
includes scope, identification, standard 
grays, secondary standards, tolerances, 
loss, and texture. Two appendices give 
{unsell notations and scale information. 
For a copy of the standard write Amer- 
ican Standards Association, 70 FE 45th 
Street, New York 17. Price is 35 cents 
a copy. Four color chips are available 
for $2.25, with chips and standard, when 
bought together, priced at $2 


Bureau of Mines Issues 
Aviation Gasoline Survey 


Characteristics of commercial aviation 
gasolines produced in the United States 
during October, 1949 were about the 
same as of those manufactured in Janu- 
ary 1949 and in several preceding years, 
according to a national annual survey 
of aviation fuels described in a Bureau 
of Mines report 

The average octane numbers of the 
four grades of aviation fuel, computed 
on the basis of lean-mixture and rich- 
mixture performances, varied little from 
those of previous surveys, the Bureau 
report showed 

Reid vapor pressures and distillation 
temperatures also showed slight varia- 
tion compared with fuels tested and re- 
ported in two previous surveys by the 
Bureau 

Prepared by ©. C. Blade, Bureau pe- 
troleum chemist, the report also gives 
summary tables and charts comparing 
gasolines in six aviation fuel surveys. 
The report is one of a series on aviation 
gasolines made in cooperation with the 
Coordinating Fuel and Equipment Re- 
search Committee of the Coordinating 
Research Council, Inc 

For a free copy of Report of Investi- 
gations 4664, “National Annual Survey 
of Commercial Aviation Gasoline, Oc- 
tober 1949 Production,” write Bureau 
of Mines, Publications Distribution Sec- 
tion, 4800 Forbes Street, Pittsburgh 13 


Natural Gas and Gasoline 

Dr. R. L. Huntington, PR author and 
chairman of the school of chemical en- 
gineering at the University of Okla- 
homa, Norman, has authored “Natural 
Gas and Natural Gasoline,” his first 
book dealing with the production and 
transportation of natural gas from the 
oil well to the city gate. Written to 
meet the need of engineering students 
taking courses which deal with the pro- 
duction of natural gas from crude oil, 
condensate and dry gas fields, and the 
manufacture of liquefied products from 
this raw material, the book shows how 
fundamental principles can be applied 
to the solution of many practical prob 
lems involving the design and opera- 
tion of gas gathering and natural gaso- 
line recovery systems 

Lawrence S. Reid and Dr. Frank C 
Fowler, both professors of chemical en- 
gineering, are credited by Dr. Hunting- 
ton with contributions. Publisher is Mc- 
es Hill Book Company, Inc, New 
ork 
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go in to stay — because the ZINC is in te stay! 
CHASE ANTIMONIAL ADMIRALTY 


(a petented alloy) 


Antimony is an exceptionally 
efficient dezincification in- 
hibitor— when used in the right 
proportions. 

Admiralty with an antimonial 
content of less than .007% (the 
minimum set forth in Chase 
Patent No. 2,061,921) cannot 
be depended onto guard against 
dezincification under all condi- 
tions. For lasting service over 


a wide range of applications, 
.015% is the rock-bottom figure. 
Chase makes doubly sure you 
get this minimum percentage 
despite normal commerical 
variations—by using a nominal 
antimonial content of .035%. 

Only Chase can supply you 
with the patented Antimonial 
Admiralty offering this extra 
protection. Get the facts today. 


fot 
BRASS & COPPER 


THIS 1S THE CHASE NETWORK handiest way to buy brass 
ALBANY) ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DENVER! DETROIT MOUSTON’ (NDIANAPOLIS KANSAS CITY MO 
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When two minds are running in the same channel, chances 
are that the combined creative genius will come up with 
d nl nl e something better than when working alone. The new 


S. & J. Electronic Precision Remote Reading Tank Gauge 
and Temperature Indicator is a case in point. 


This new system combines the electronic experience of the 
Brown Instrument Division of Minneapolis-Honeywell 
Regulator Co. with the tank gauging background of Shand 
& Jurs. Combining the Brown Continuous Balance Elec- 
tronik unit, of which thousands are in service in the oil 
industry, with Shand & Jurs Automatic Tank Gauges, of 
which there are like thousands in service, has produced a 
remote reading gallonage and temperature gauge which 
has been accorded immediate acceptance. 


Both of the principal components of this new gauge are so 
well known in the petroleum industry that those familiar 
with both instruments immediately favored and under- 
stood the advantages of the combination. Both are time 
tested, proven units, together they bring new standards 
of accuracy, safety and economy to a great industry. May 
we send you our new bulletin on Electronic Gauging and 
Temperature Reading? 


ne 
ore The Brown ELECTRONIK unit which transmits ond re- 
wh prions indus cords the gallonage and temperature measurements, 
new Concer 4 the PY employs the Wheatstone Bridge principle of continuous 


ing 0? balance. The unit operates on 7 volts A.C. which means 
low cost wiring materials and installation cost 


SHAND & JURS CO. 
BERKELEY - CALIFORNIA 


CHICAGO 


HOUSTON 


LOS ANGELES SEATTLE VANCOUVER MONTREAL 
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Short Cuts in Process Design— 
HEAT EXCHANGERS 


PAUL BUTHOD 


University of Tulsa, Tulsa 


Most formulas on heat transfer 
are written in such a way that it is 
easier to set operating conditions and 
solve for required surface than it is to 
start with a given size unit and predict 
how it will operate. The accompany- 
ing formulas are designed to help the 
process engineer predict how his ex- 
changer will operate under different 
conditions, 

For this discussion, heat exchangers 
may be placed in three broad classifi- 
cations based on routing of the two 
fluids: 

1) Counter-current flow in which a 
log mean temperature difference or a 
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corrected log mean temperature differ- 
ence applies. 

2) Counter-current flow in which 
arithmetic mean temperature difference 
should be used. 

3) Parallel flow. 

The first of these is by far the most 
common and takes in most commercial 
exchangers including those in which 
one fluid does not change in tempera- 
ture, such as condensing steam or boil- 
ing liquids. 

The general equation of heat trans- 
fer by convection in terms of the orig- 
inal operating conditions is as follows: 


4 UAFAT,.. (1) 
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HEAT EXCHANGERS ore usual 
made for a specific service and, 
except for a few standardized 
cases, the unit is designed and 
built for a definite set of op- 
erating conditions. In spite of 
this, however, a given exchanger 
may perform a variety of services 
in a plant before it is thrown on 
the junk pile. This is caused by 
various factors, among which 
are, increasing the plant capac- 
ity, changing the type of crude, 
modernizing the flow plan and 
economic considerations which 
require different products from 
time to time. The process engi- 
neer must use the equipment at 
hand and purchase a minimum 
of new eauipment for these 
changes. 


This may be written as follows: 


(te 


(T, — te) — — th) 
UAF | (2) 
La 


The temperatures used in equation 2 
are those indicated in Figure 1A, and 
F refers to the correction for multi- 
vass exchangers. (All symbols are 
listed in the accompanying notation.) 

Rearrangement of equation (2) gives 
the form which follows on the next 
page. 
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TEMPERATURE 


DISTANCE DISTANCE DISTANCE 


CLASS A CLASS C 


I I 1 c T.—Ts (5 Eliminating T, between equations 
a) (5) and (6) gives the following. 


me ty 
= ‘ 
From an over-all heat balance, Zz (7) Where, 
D = (XY —1)/(Y —1) (9) 
et! Values of Z may be calculated by 


To simplify handling the formulas, equation (7) or may be obtained from Values of D may either be calcu- 
make the following substitutions. Figure 2 when X and Y are known. lated from equation (9) or read from 


Ss 50558 55508 


ON 
SH 


FIGURE 2 


$2838 $3333 $8355 

o2 


RASA 


Figure 3 when X and Y are known, 

T, may be obtained by eliminating 
t, from equations (5) and (8). The 
result is given as follows. 

xX 
D 


Equations (8) and (10) give the 
outlet temperatures in terms of the in- 
let temperatures and the two constants, 
X and D. 

When studying the new operating 
conditions, the same symbols will be 
used and the same equations devel- 
oped, When a formula refers to a new 
set of operating conditions, the sym- 
bols will carry a prime (’) to indicate 
new conditions. The two equations 
which give outlet temperatures will be 
given for the new set of conditions. 


T.— (T, — ts) (10) 


T: — Db’ 


=t,’ + (11) 


(12) 
The constants X’, Y’, Z’, and D’ will 
change with different operating condi- 
tions, These constants may be calcu- 
lated entirely from the new operating 
conditions or may be obtained from 


the original constants by means of 
ratios. 
= % C 


(13 
me ) 


(14) 

m’c‘U AF 

meU’A’F’ 
(15) 


D’ = 


The above formulas were derived on 
the basis of sensible heat intake of the 
cold fluid, In the case where the cold 
fluid absorbs only latent heat and 
therefore remains at constant tempera- 
ture, the formulas break down. For 
this case, the same formulas apply if 
the capital letter symbols ure made to 
refer to the cold fluid and the lower 
case letters refer to the hot fluid. This 
will be illustrated later in Example 3. 

When the ratio of flows on the hot 
and cold side is such that the constant 
X or X’ is close to unity, the log mean 
temperature difference formula be- 
comes indeterminate and in that region 
the formulas developed above are hard 
to use accurately. For that reason, the 
same type formulas will be developed 
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using an arithmetic mean temperature 
difference. 
Starting with the general formula, 


(te me 


(T, — ts) + (Ts — ts) 

UAF [ ] (17) 
and the same definition for Z, Z’, X, 
and X’ as used before, the following 
equations result. 


The third classification, that of par- 
allel flow is not commonly used in 
commercial exchangers, The formulas 
will be presented here to complete the 


| i 
=2'+ — 2 

Y= | 

| ‘ 


La Y’ 
m'cUA (23) 
me 
y= (24) 
te (25) 


The equations which have been de- 
rived may be used most easily by fol- 
lowing a series of steps, These steps 
are outlined for the first two classifi- 
cations but will not be given for the 
parallel flow equations, These could 
he developed along the same general 
pattern, however, 

Steps in the prediction of new oper- 


ating conditions on an existing ex- 
changer 
1)* Calculate X, where X 
t 
l 
2) Caleulate Y, where 
3) Get Z from Fig. 2 or 
Z (X 1)/Lan Y 
Calculate where 
x x mm M mic’ 
me 
5) Calculate where 
ope 
Zz zm mc 
me U'A'F 
6) Get Y’ from Fig. 2 or 
x 


7) Get D’ from Fig. 3 or 
1’ Faye 


(X°Y* — 1)/CY’ — 1) 


8) Calculate ty 
X or X lefined by Items or falls 
tween and 11 better result can be 
btained by usin arithmet mean ather 
he ' rt following procedure 
" ' if X falle within those limite 
nt ue with I m falle within the 
beve limits nttinue with Item 5a 


NOTATION 


A — Heat transfer surface area 


¢— Soecific heat of cold stream 
C — Specific heat of hot stream 
tr— ty 
F Correction factor for multipass 
heat exchangers 
m — ‘Weight of cold fluid handled per 


unit time 


ve ta Weight of hot fluid handled per 


unit tine 
Pend remperature difference ra 
tios as used in reference 2 
q— Heat transferred per unit time 
t Temperature of cold fluid 
I Temperature of hot fluid 
Ur Over-all coefficient of heat trans- 
ter 
X — me/M¢ 
T: — te 
Y- for countercurrent flow, 
or for parallel flow 
I; ts 
Z me/UAF 
AT. — Log mean temperature differ- 
ence 
Subscripts 
inlet conditions 
outlet conditions 


Primes (") refer to conditions after 
changes have Leen made in the opera- 
tion of the original unit 


9) Calculate 


x’ 


= T, — — (TY —t’) 

la) Use X as defined in Item 1 above 
2a) Calculate D : 
te t 

ja) Calculate Z, where Z= D- 1 


4a) Calculate X' as defined in Item 4 


as defined in Item 5 


5a) Calculate Z’ 


6a) Calculate D’, where 
+ 


7a) Calculate t:’ as defined in Item 8 
above 

8a) Calculate Ty’ as defined in Item 9 
above 


Examples to illustrate some practi- 
cal applications of the equations which 
have been developed are as follow: 


Example !. 

A kerosine-to-crude-oil-exchanger in 
a refinery operates as follows. Kero- 
sine in at 370° F. and out at 120° F. 
Crude in at 80° F. and out at 115° F. 

A proposal is made to increase the 
crude oil charge rate by 25 percent 
and to make a diesel fuel in place of 
the kerosine. The yield of diesel fuel 
will be 50 percent greater than that of 
the kerosine and will enter the ex- 
changer at® 420° F. The crude will 
enter at 80° F, 

Estimate the outlet temperatures on- 
der the new conditions. 


Solution: This will be studied in a 


stepwise fashion. 


1) xX 370 — 120 715 
115 — 80 

2¥ Ti—ts 370 — 115, 6.38 
— ts 120 — 80 


3» Z 


4) The change in specific heats will 
be neglected 


3.3 from Figure 2 


m’/m 1.25 

M/M 1/ 1.25 *1.5 

X’ = 7.15 1.25/ 1.25 & 1.5 = 4.77 
5) Film coefficients vary as the 08 


power of the mass velocity.’ Due to the 


increased crude oil rate, the crude oil 
film coefficient would be increased by 
Lae 1.195. The diesel fuel film coef- 
ficient would be increased even more 
due to the increased yield. The resist- 


metal resist- 

Taking all 
msideration a con- 
a 20 percent 


ance due to fouling and to 
ance would be unchanged 
these points into 
servative figure might be 


increase in over-all transfer rate. There 
is no change in surface, and the small 
change in specific heats may be 


neglected 


3.3 & 1.25/1.2 = 3.44 
3.0 trom 
pb’ 


Figure 2 


6.65 from Figure 3 


80 — 131° F crude 


9) Ty’ = 420 (420 — 80) 176° 
6.05 


diesel fuel out 


Example 2. 


In the new conditions of Example 1. 
how large must a second unit be in 


order to cool the diesel fuel to 120° F.? 


Solution: This is the reverse of the 
above problem and must be handled 


in reverse order, 


Xx’ 


4.77 from Example 1 
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7) 
—_ oil out 

a" 

— 

wel 
82 | 


X’(T,’ — 

(1 

477 _ (420 — 80) 
(420 — 120) 

Y’ = 69 from Figure 3 

3.3X125XA 
1.20 A’ 

ure 2 

A’/A 3.3 & 1.25/1.20 & 1.95 = 1.76 
or 76 percent more surface would be 
required 


1.95 from Fig- 


Example 3. 

A lean oil chiller consists of a U-tube 
bundle submerged in liquid propane 
which is boiling at 40° F. The lean oil 
enters the tubes at 90° F, and is cooled 
to 55° F. To what temperature could 
the oil be cooled if the propane tem- 
perature was reduced to 20° F. Assume 
5 percent reduction in over-all coeffi- 
cient due to higher viscosities. 
Solution: In this case the coldest ma- 
terial does not change in temperature 
at all and the equations as developed 
lead to erroneous conclusions, The 
symbols for the cotd stream and hot 
stream will be reversed in the follow- 
ing analysis. 


1) X 


1.0/0.95 0.875 


Example 4. 

An aftercooler on an air compressor 
cools air from 125° F. to 95° F. while 
heating water from 85° F. to 100° F. 
in countercurrent flow. It is estimated 
that if the water flow is cut in half, 


the transfer rate will only be reduced 
10 percent since the air film is con- 
trolling. What outlet temperatures will 
be encountered if the water flow is re- 
duced to half the original rate? 


Solution: 
1) X 


125 -— 95 


2) Y 
3) Z 1.09 
4) X’'=20X%=10 
Since this value is between 0.9 and 
1.1, the arithmetic mean alternate will be 
used starting at this point. 
Sa) Z’ 100 « 
1 0.9 
0.605 


6a) D’ = 0.605 . 1.605 


7a) t,’ 110° F. water 
out 

8a) Ty’ 
F. air out 


Example 5. 

An oil-to-oil exchanger in an ab- 
sorption plant consists of three units 
of two-shell pass, four-tube pass ex- 
changers. connected in series and with 
the streams flowing countercurrently. 
The rich oil enters at 100° F. and 
leaves at 370° F. while the lean oil 
enters at 405° F. and is cooled to 
140° F, The lean oil is in the tubes. 

What operating temperatures can be 
expected on the remaining two if one 
unit is removed to be used in another 
service ? 

Solution: Since this is a multipass ex- 
changer. the factor F developed by 
Bowman. Mueller and Nagle must be 
taken into account, The original unit 
has six shell passes and 12 tube passes. 
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The factor F is found by use of the 
following ratios, 
(100 370) 1.02 
(140 — 405) 
(140 405) 0.87 
(100 — 405) 
F = 0.70 from reference 2 
F’ = can only be obtained by knowing 
the final conditions and therefore neces- 
sitates a trial-and-crror solution 
1) X 405—140 9.98 
370 100 
405 — 100 113 
370 — 100 
0.98 4 
ja) Z= 1.13 0.14 


2a) D 


4a) X' = 0.98 since there is no change 
in flow rate 
5a) Assume no change in over-all co- 
efficient and as a first approximation, no 
change in F 
7 14 X 3/2 21 
0.98 4-1 


6a) 1D’ 21 
2 
405 — 100 
1.2 
405 — —9-98_(405 — 100) = 
1.2 156° F. 
As a check, F’ must be calculated. The 
unit in the second case has four-shell 
passes, eight-tube passes 
100 — 354 
156 — 405 


156 — 405 
100 — 405 

=: 0.72 

This is close to the assumed value and 
further adjustments lead to corrections 
of about one degree 

The lean oil will leave at 155° F. and 
the rich oil will leave at 355° F 

REFERENCES 

*McAdams, W. “Heat Transmission,” 
MeGraw-Hill Book Co., New York, 1942 
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100 4+ 


1.02 unchanged 


P OR15 
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tag 
100 -— 85 
| 
2) Y 0.30 
3) Z=O0R83 
4) X'=0 
3) 2-083 X 
6) Y’=032 
7) D=147 
— 
8) t’ = 90-4 — — 42.4° F. lean 
oil out 
it 


Pernis Refinery Outstanding 
Example of Private Enterprise 


In Postwar Europe 


‘Ten $18 million Caltex refinery at 


Pernis, 8 miles from Rotterdam, Nether 


lands, which was officially opened on 


May 12, was conceived and built betore 
ECA came into effect, is said by officials 


equal accomplish 


to “have few, if any 

ments by private enterprise in postwar 
Europe.” The plant will operate on 
American-controlled crude oil trom the 


Persian Gult 
Officials of Calith Texas Onl Con 


the 


pany Limited term the refinery 


most modern in all of Europe.” It covers 


104 acres of built-up land supported on 

2400 reinforced concrete piers each 14 

feet square and 35 to 100 feet long 
Gasoline, power kerosine, automotive 


automotive and industrial dt 


ils will be 


kerosine, 


sel oils and fuel manutac 


tured. To provide crude oil for the re 


finery's yperation Caltex must arrange 


for a large ocean-going tanker to arrive 


at the port of Rotterdam every fourth 


day 

“The original decision tor constructior 
f this plant was made in July 1947, and 
the refinery was started well before ECA 
statement 


came into effect.” a company 
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says. “It is an outstanding example ot 
the way in which American private capt 
tal can assist in raising the standards of 
living of the people of the world through 
development of industry and transporta 
World trade beneficial to all who 
participate could be well advanced if it 


tron 


were possible for American private enter 
prise to become partners in the develop 
ment of less fortunate lands 

“The 
panies designed and started the construc 


Caltex-Bahrein group of com 
tion of this plant entirely on its own; 
although Netherlanders frequently refer 
to the project as ‘the little Marshall 
Plan, no ECA funds were employed 
The Netherlands 
extremely helpful in every possible way 
as they believe the Caltex refinery pro) 
ect to be one of the greatest forward 
yet taken in the Netherlands to 
accomplish their objectives for the eco 
nomic and resulting social well-being ot 


government has been 


steps 


their people.” 

More than 250 houses for Pernis re 
finery workers have been completed in a 
suburb and plans are underway tor con 
larger houses 


struction of a number of 


for the supervisory personnel 


Processing Units 

Processing units of the Pernis refinery 
are designed 20,000 
barrels per day of Middle East (Ab- 
Products of the refin- 


for a thruput of 


quaiq) crude oil 
ery include motor gasoline, illuminating 
kerosine, power kerosine, automotive and 
The 
processing units consist of a two-stage 
atmospheric distillation 
unit, thermal cracking, thermal reform- 
ing, SO, (Edeleanu type) treating, poly- 
merization, rerunning, and an auxiliary 
sweetening, inhibiting, and ethylizing. 
Facilities are provided for process steam 
generation, cooling water, product ship- 
ping by barge, tank car, and tank truck, 
laboratory control testing, administration, 
fire and safety control, employee serv- 
ices, and plant equipment maintenance. 

The crude distillation unit is designed 
for a crude thruput of 22,500 barrels per 
day. With an operating factor of 90 per- 
cent, this capacity provides a thruput of 
20,000 barrels. Design of the atmospheric 
and vacuum columns of the unit permit 


industrial diesel oils and fuel oils 


vacuum crude 


separation of crude oil into tractions of 
one whole gasoline cut, one kerosine dis- 
tillate, one cut each of iight, 
and heavy diesels, a heavy waxy gasoil, 
Minimum residuum yield 
crude—a low 


medium, 


and residuum 
is 9 percent of yield to 
supply heavy waxy gasoil for thermal 
cracker charge stock, and low pour point 
fuel design calculations 


oils. Process 


demonstrated that such a low residuum 
vield was attainable in a two-stage dis 
tillation system without excessive equip 
ment sizes. The heavy waxy gasoil pro- 
duction, it is expected, will be charged 
the but 
other diesel distillates may be routed to 


regularly to thermal cracker, 
either cracker charge or diesel blending, 
the stock and 


market demands 


depending on situation 
Chis unit is equipped with naphtha re- 


running facilities to light 


straight-run naphtha for direct sweeten- 


separate 


ing and blending into motor gasoline. In 
normal operations, bottoms from the re- 
run column will be charged to the ther- 
but been 
made to produce a heart-cut heavy gaso- 


mal reformer, provision has 
line for the manufacture of tractor power 
kerosine 

\ stabilizer is provided for debutani- 
zation (or depropanization depending on 
finished gasoline vapor pressure) of the 


light straight-run naphtha 


Thermal Cracking 

cracking in the refinery is 
provided by a two-coil unit handling 
7500 barrels per day of 20-25° API grav- 
charge. It has 
been designed with sufficient flexibility 
and latent overcapacity to meet greater 
lemands for motor gasoline or to absorb 
design volume of gas- 
ol mto gasoline and fuel oil products 


Thermal 


ty heavy waxy gasoil 


huzher than the 
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A stabilizer in the unit debutanizes the 
cracked naphtha for vapor pressure con- 
trol and recovers propylene and buty- 
lenes for polymerization. The unit pro- 
duces a 400° F. endpoint motor gasoline 
and a residuum (cracked tar) suitable 
for blending into fuel oil. The depth of 
cracking can be varied over a reasonable 
range to assist in balancing over-all re- 


finery operations 


Thermal Reforming 

Heavy straight-run naphtha is charged 
to the thermal reformer at the rate of 
7000 barrels per day. This unit, like the 
thermal cracking unit, is over-designed 
to meet abnormal short term gasoline 
demands. The equipped with 
towers for vapor phase clay treatment of 
reformed naphtha, and a stabilizer for 
vapor pressure control and the recovery 
of propylene and butylenes for polymeri- 
zation. Charge for the unit are the rerun 
column bottoms from the crude distilla- 
tion unit of approximately 35 CFRM 
clear octane. Design of the unit incorpo- 
in reforming 


unit is 


rates adequate flexibility 
severity to permit variation of the prod- 
uct octane number over a reasonably 
wide range up to approximately 70 
CFRM A small yield of 


clear octane 


reformer tar is disposed of in fuel oil 
blending. 


Polymerization Unit 

In the polymerization unit, liquid phos- 
phoric acid is employed as catalyst for 
the conversion of propylene and buty- 
lenes from the thermal cracking and re- 
forming units to motor gasoline poly- 
mers. This unit processes the maximum 
combined olefin production from the 
thermal cracker and reformer. Auxiliary 
feed preparation equipment de-ethanize 
and remove hydrogen sulfide and mer- 
captans from the charge to the unit. De- 
ethanization formation of a 
stable ester, produced by action of the 
catalyst on ethylene, which inactivates 
the catalyst. Reactor effluent is stabil- 
ized in two steps—depropanization fol- 
lowed by debutanization. The depropan- 
izer overhead provides “sweet” propane 
for the refinery fuel system, and the de- 
butanizer overhead is “sweet” butane 
used for vapor pressure control of motor 


prevents 


gasoline. 


SO, Treating and Rerunning 
Aromatics and sulfur is removed from 
the kerosine distillate to produce high 
quality illuminating kerosine in the SO, 


treating unit of the Edeleanu type. It is 
anticipated that this fuel will also meet 
British jet fuel specification. Excess ca- 
pacity of the unit provides a reasorably 
high degree of flexibility for either prod- 
uct. Extract from the plant, relatively 
high in octane rating due to the aro- 
matic content, is rerun for use in power 
kerosine. Excess extract is either rerun 
for motor gasoline or routed to fuel oil 
cutter stock. The rerun unit handles ex- 
tract and raw polymers on blocked 
operation, 


Sweetening, Inhibiting, and Ethylizing 

Used in the plant are three lead sul- 
fide sweetening units for light straight- 
run reformed naphtha, 7000 barrels per 
day; cracked naphtha, 4000 barrels; and 
illuminating and power kerosine, 2050 
barrels. These units were sized for the 
normal light straight-run naphtha from 
the crude distillation unit and the naph- 
tha produced from the thermal cracker 
and reformer at maximum capacity. The 
kerosine unit is sized to sweeten the an- 
ticipated maximum production of kero- 
sine or power kerosine 

Facilities for inhibiting and ethylizing 
the combined capacities of the two motor 
gasoline sweetening plants, 11,000 barrels 
per day, are provided 


Layout of the Caltex Refinery, near R dam, Netherlands, is shown in this airview. Tanks ore in foreground. In center foreground are shown, left 

to right, the utility rerun unit and the crude unit; behind these ot the left of the two big stocks is the thermal cracking unit and, to their right, thermal 

reforming. The next row of units, going toword the woter's edge, include left to right, those reformed gasoline sweetening, cracked gasoline 

sweetening, kerosine sweetening, chemical plant, polymer plant, the pol feed preporati ind the SO, treating plant (the latter in the three- 

story building). Just behind the SO, unit is the power plant and on to the neor the big crane may be seen the water cooling facilities. In the 

upper left are located the storehouse, office buildings, gorage, machine shops and, along the water's edge, four dwellings. The next group of buildings 
to the right include the laboratory, octane laboratory, change house, inflammable stores, cafeteria and fire truck house. 
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Storage of LPG 
Fuels at Low Pressure 


V. SPANGLER, J. F 


HE stock piling of propane, butane 
and related hydrocarbons, and of nat- 
ural gas, on solid adsorbents is an 
important technological development 
that has been achieved through the 
combined efforts of The Floridin Com- 
pany, Warren, Pa., and J. F. Pritchard 
& Company, Kansas City, Mo. 

Not too many years ago, there were 
no tankers to transport propane or 
butane. Neither were there large “tank 
farms” for these fuels. But, as the fuel 
use skyrocketed, the handling and 
transportation of propane and butane 
hecame a more vital issue, 

Careful planning has brought most 
of these newer storage and transporta- 
tion facilities through 1949 and into 
1950 with littl or no 
difficulty. However, it is 
incorrect to assume that 
the potential hazards are 
any less today than they 
were in 1940 

With larger and larger 
quantities of these fuels 
concentrated in 


being 
above-ground tanks, or 
in the holds of vessels, 


definite 


there is a very 
danger. That hazard is 
just as severe as that 


well appreciated for 
liquid methane storage. 
The pilot plant at War- 
ren has indicated meth- 
ods that may well 
vide a much 
degree of safety for the 


pro- 
greater 


future 

The pilot plant con 
sists of compressing and 
drying 
frigeration machinery, 
expan- 


equipment, re- 


heat exchangers 
perti- 
nent accessories The 
heart of the plant is an 
adsorbent bed. This bed 
is well insulated and 
surrounded 


ston valves and 


completely 
by a steel outer jacket 
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Pritchard & Company, Pittsburgh 


“Methanite.” the commercial name 
of the material used. is the registered 
trademark of The Floridin Company 
for the granular adsorbent which was 
initially the very familiar fuller’s 
earth. This natural mineral is specifi- 
cally prepared for this stock-piling 
process. 

Fuller's earth is found in great 
quantities over a wide area of Florida 
and Georgia. Hundreds of tons are 
open-pit mined annually. 

The adsorbent is inexpensive to pro- 
duce and to prepare, as compared with 
other minerals of its general class and 
usage. Experience indicates an indefi- 
nitely long life for this service. In 


Figure 1. Two quorts of liquid methane burns 
violently in a matter of seconds when ignited. 
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THE LARGE volume storage of 
light hydrocarbons on solid ad- 
sorbents at reduced tempera- 
tures has passed the point of ex- 
perimentation. Currently, opera- 
tions of a pilot plant indicate 
that propanes and butanes can 
be efficiently handled in this 
manner while in transport by 
rail, tanker or barge. 

A further result of this pilot 
plant work is a confirmation of 
the feasibility of using a granular 
adsorbent in an above-ground 
storage container for the stock 
piling of natural gas. 


fact, where adsorbents are subject to 
contamination in use, LPG fuels are 
frequently used for their purification. 

At the pilot plant the dry fuel is 
chilled and expanded until it partly 
becomes liquid. The liquid is intro- 
duced directly on the top of the ad- 
sorbent bed. Only enough liquid is 
present to fill the necessary piping. 
This is not enough to create any undue 
hazard. The liquid works its way down 
through the bed until it becomes ad- 
sorbed, Studies at the pilot plant indi- 
cate good distribution throughout the 
granular adsorbent. 

One cubic foot of adsorbent adsorbs 
at full capacity 300 standard cubic 
feet of methane. The adsorbent appears 
wet but does not contain 
any liquid which can 
flow, should the adsorb- 
ent be spilled out of a 
container and onto the 


ground, 
Methane can be, and 
is, only released from 


the adsorbent as a gas 
just as fast at the latent 
heat of desorption is 
transferred to it from its 
surroundings. In prae- 
tice the desorption of 
methane from the gran- 
ular adsorbent is accom- 
plished by circulating a 
warmer gas through 
the bed. 

The granular adsorb- 
ent greatly slows up the 
heat transfer for desorp- 
tion—-if the adsorbent i- 
exposed as a pile—as it 
might be if spilled out 
of a container. 

To prove the inherent 
safety of this 
method, liquid methane 
was poured into one 
trough and the same 
quantity of methane ad- 
sorbed on the adsorbent 
was released into an- 


new 
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other trough. 

Visitors at a recent “open house” at 
the pilot plant saw the liquid methane 
ignited—tlash into violent flame, and 
die out. (See Figure 1.) There was 
much quieter burning when the other 
material was ignited, and there was a 
settling to a small and longer-lasting 
flame. 

Another test had the granular ad- 
sorbent, fully charged, placed on fire- 
proof insulation in a pile that was 8 
inches wide and 4 inches high. This 
pile started to release vapor as it 
picked up latent heat for desorption 
from the air and the insulation, On 
ignition, the first release of gas burned 
rapidly. However, the fire svon settled 
down to a lazy flame which was only 
a few inches high. (See Figure 2.) 
Over an hour or more the flame grad- 
ually died down and eventually ex- 
tinguished itself. 

Such tests proved that the adsorbent 
had good insulation properties which 
prevented the latent heat needed for 
desorption from penetrating the pile 
at a rate sufficient to keep gas release 
and combustion going. 

There is every indication from the 
experiments at the pilot plant that if 
there was a major break in a commer- 
cial application where a storage con- 
tainer might be broken the charged 
absorbent would burn off to a depth 
of only a few inches before extinguish- 
ing itself. 

Engineers viewing such demonstra- 
tions voiced the opinion that there was 
no more hazard in a commercial adap- 
tion of the process than there is cur- 
rently found in any normal gas or 
oil plant operation. They felt there 
was considerably more safety in this 
process than in many current phases 
of handling and transporting light 
hydrocarbon fuels, 

Since the new method is now ready 
for commercial application, it appears 
that it has a definite possibility for 
adaption into the designs of ocean 
tankers and river barges. 

If the process is practical for above- 
ground perraanent storage, it should 
also find application for barge or 
tanker service. The granular adsorbent 
could be arranged in steel boxes or 
other containers of practical shape. 

These boxes would, of course, have 
to be gas tight at a low-gas pressure. 
They would have to be vented to a 
pipe header. There would have to be 
sufficient insulation, 

Propane could be charged into these 
boxes at a shipping termal with the 
fuel at its atmospheric pressure boil- 
ing temperature, —44° F, Some leak 
of heat through a fireproof insulation 
into the adsorbent bed might be ex- 
pected. This would cause a desorption 


Figure 2. Two quarts of methane on a granular adsorbent berns quietly over a period of hours. 


or release of some propane vapor. 
This could be carried away through 
a vent—and could be used as a fuel. 
Such release, of course, would be 
proportionally small to the volume of 
light hydrocarbon fuel being trans- 
ported, At this time it does not seem 
practical to consider the installation 
of refrigeration equipment to over- 
come the probable small heat leak. 


Unloading a Tanker 

When the vessel arrived at its desti- 
nation terminal, the adsorbed propane 
could be unloaded by passing warmer 
propane vapor through the bed of 
granular adsorbent in the container. 
This operation might be accomplished 
right on the barge or tanker. Or, the 


containers might be designed to be 
removable. They would be swung out 
of the vessel and placed on shore for 
the desorption. 

If butane was transported in this 
suggested manner, there would be less 
heat leakage since its boiling point of 
plus 31° F. creates a lower Jifferen- 
tial from atmospheric temperature. 
Naturally, less vapor release could be 
expected, 

When it comes to railroad trans- 
portation, there are other apparent 
hurdles, The procedure described for 
water transportation would not be 
practical for there appears to be no 
easy method to dispose of heat leak 
vapors, nor an alternate practical 


TABLE 1 
Properties and Adsorption Choracteristics of Light Hydrocarbons 


Heating 
Value 


Note that in all cases on « B.t.u. basis, approximately 44 percent as much B.t.u. can be stored by adsorption, as can be 


stored as liquid 
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Atmosphere Basis Liquid Adserbent Adserbeat 

Methane 258 625 wo 633 woe 

Fthane 128 1762 430 207 758 
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facilities in areas of high population. 
Today, “tank farms” of from 20 to 
more than 100 tanks, each filled with - 
liquid propane, present a substantial 
hazard. There have been a few fires 
at such installations. Casualties have 
not been entirely missing. Codes are 
being modernized in light of what is 
being learned about this method of 
storage. However, with the extension 
of existing storage to larger and larger 
quantities—many times in populated 
areas—there is a real potential danger. 
Storage on adsorbents would greatly 
reduce the hazard to surrounding area, 
for the simple reason that escape as a 
liquid is impossible. 
The new process has interested in- 
surance companies, and the pilot plant 
has proved completely theories and 
experiments for several years believed 
practical, 


method of applying refrigeration dur- 
ing transit, 

However, granular adsorbent could 
be installed in conventional pressure 
tank cars. During movement by rail 
there would be a slight pressure in- 
crease. The advantage would be a def- 
nite drop in fire hazard as compared 
to present methods of rail transporta- 
tion—-when there is a pile-up of cars 
on the track in case of a rail accident. 

As an alternate, the same pressure 
storage method with adsorbents might 
be applied to tankers and barges to 
avoid vapor release, Again, the safety 
factor during shipment would be con- 
siderably higher than for the conven- 
tional liquid propane shipment, In 
case a fire broke out on board in open 
water, the possibility of its spreading 
would be small, and it could be ex- 
tinguished with conventional means. 

Coming back to the storage or stock 
piling of light hydrocarbon fuels in a 
permanent, fixed location, the pilot 
plant demonstrations revealed another 
attribute for the granular adsorbent 
process. Visitors at the initial demon- 


stration believed the new process was 


a most practical answer to the problem 
of obtaining approval from insurance 
organizations and regulatory authori- 
for the construction of storage 


hes 


E. W. Burt, field engineer for J F 
Pritchard & Company, at the contro! 
panel of the pilot plont ot Warren, Po 
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g 7 J. W. Moore, Floridin Company engi- 
' neer, demonstrates 6 liters of propane 
* being evolved from 40 cc of “Meth- ii 
anite” in the flask. 
v 
i 
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Characteristics of Ring Balance 
Mechanical Flow Meters 


CLAYTON W. WORK 
Sales Promotion Manager, 
Hagan Corporation, Pittsburgh 


ring» balance flow meter is 
basically a radial torque meter which 
utilizes a hollow ring body to convert 
differential pressure into a rotation, 
which is transmitted to the recorder 
or indicator. 

The ring assembly of a typical flow 
measuring system is shown in Figure 
lh, The ring position at zero flow is 
shown in A, and the position at maxi- 
mum flow is shown in B, The assembly 
is mounted on a knife-edge bearing, 
which permits rotation about the axis 
of the ring. 


Two pressure compartments are 
formed in the ring by a baffle at the 
top and the sealing fluid at the bottom. 
The two compartments are connected 
to the pressure pipes through exible 
tubing which permits free rotation in 
response to the action of the differen- 
tial pressure. Ring rotation is trans- 
mitted to the recording or indicating 
element through the cam and suitable 
linkage. 

Ring torque is a function of the dif- 
ferential pressure acting on the baffle. 
This torque is resisted by the leaf 


NOFLOW 


METERING problems of unusual 
interest to instrument engineers 
suggest that both the require- 
ments of the installation and 
their solution require considera- 
tion of instrument character- 
istics which are not encountered 
in more conventional installo- 
tions. In this discussion of the 
characteristics of the ring bal- 
ance mechanical orifice flow 
meter, several unusual applica- 
tions of the meter are discussed. 


spring system located above the ring. 
¢ system is in equilibrium when the 
ring torque is balanced by the spring 
force, 

The slope of the cam is gradual 
throughout, rather than being steep at 
the lower end. This provides high 
mechanical accuracy and sensitivity at 
low rates of flow. 

The mercury, or other sealing fluid, 
acts only as a seal for the differential 
pressure in the two ring compartments 
and exerts no force tending to rotate 
the ring. 

This ring balance meter has a num- 
ber of special characteristics which 
warrant consideration for application 
to unusual problems. 

Of first importance is the fact that 
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it is not a fixed head meter. The maxi- 
mum differential corresponding to full 
scale pen deflection is adjustable over 
an appreciable range for any ring. A 
series of standard rings is available for 
a continuous range of maximum differ- 
entials for full scale reading from 0.5 
inch to 420 inches water column. This 
permits considerable flexibility in the 
selection of the meter and orifice. At 
the same time, good readability and 
accuracy are maintained as maximum 
differential conditions are changed. 


No Stuffing Boxes 

A second feature is the absence of 
all stuffing boxes. Pressure parts are 
dependent only on size and the strength 
of materials used, The measurement 
of a maximum differential of. for 
example, 25 inches water column is 
made with equal ease and accuracy at 
a static pressure of 15 psig. or at 
15,000 psig. Only the strength of the 
pressure parts is changed and basic 
design remains the same. 

In addition, two rings may be 
mounted in a single case, with the 
separate pens registering on one chart. 
Kither or both elements may be high 
pressure and high differential units or 
low pressure and low differential units 

The two measurements may be added 
or subtracted and the sum or difference 
integrated, At the same time. the indi- 
vidual measurements may be indicated, 
The product of a flow function and a 
second function may be obtained. as 
for example, one ring may measure 
flow and the other gravity in which 
case the product is net weight. 

It is also possible to apply auto- 
matic compensation or correction for 


variations in pressure and tempera- 
ture, either separately or simultane- 
ously. The compensated record is then 
the correct record referred to the pre- 
scribed standard conditions. Manual 
correction is eliminated thereby. Auto- 
matic control from a compensated 
measurement is an exact control. 

The method of correction is shown 
in diagram in Figure 2. 

Each meter is supplied with check 
weights stamped with the water col- 
umn equivalent, These are a part of 
the shop calibration, and provide the 
means for a simple and quick dead- 
weight calibration at full operating 
pressure in the field at any time, with- 
out requiring high pressure manome- 
ters or other cumbersome testing 
equipment, 

Since ring rotation is produced only 
by the action of the differential pres- 
sure on the baffle in the ring, it is not 
necessary that a column of mercury 
shall be moved to produce pen arm 
movement. The pen, therefore, registers 
each change in differential exactly and 
without overtravel, Large feeler lines 
are recommended, to assure rapid pen 
or pointer movement with any varia- 
tion in flow, 

The integrator is positioned by the 
pen arm, resulting in more accurate 
integration of variable flows. 

The solution of one unusual prob- 
lem involves the use of two standard 
instruments to measure heat transfer 
in a refrigerating system. A standard 
recording and integrating meter, 
equipped with a pressure compensating 
element, measures the flow of cooling 
water or brine. A second meter, fitted 
with a pneumatic transmitter, measures 


Figure 2. Schematic Diagram of Compensated Ring Balance Meter Showing How Corrected 
Record |s Produced. 
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the difference in temperature of the 
fluid entering and leaving the cooler. 
The pneumatic signal from this instru- 
ment is proportional to the tempera- 
ture difference, and represents the heat 
transfer per unit of fluid flowing 
through the cooler, The application ot 
this signal to the compensating ele- 
ment of the liquid flow meter then 
represents total heat transfer in terms 
of Btu. or tons of refrigeration. 

An installation which has required 
extreme sensitivity and accuracy is to 
control liquid level in a small reaction 
chamber under a static pressure of 
15,000 psig. The chamber is approxi- 
mately 6 inches in diameter and 24 
inches high. Variable amounts of fluid 
enter at the top of the chamber. and 
level is controlled by a valve at the 
outlet. A standard mercury sealed ring 
balance meter, calibrated for a maxi- 
mum differential of 12 inches of water 
column, feels the level in a section of 
the chamber which is %4 inch in diam- 
eter and 4 inches high, and maintains 
the level within a maximum variation 
of one inch water column. 

The controlled injection of an in- 
hibitor in fuel oil for storage is an 
application requiring high accuracy of 
both measurement and control of the 
proportioned injection rate. This is 
accomplished with a standard record- 
ing meter, equipped with a pneumatic 
transmitter operated from a propor- 
tioning linkage. The pneumatic signal 
is used to position the variable stroke 
mechanism of the motor driven injec- 
tion pump. 


Characteristics of Installation 


The characteristics of installations 
for measuring gas for repressuring 
wells are almost identical with those 
measuring the flow of refinery gas to 
a torch or flare. In each case, gas flow 
varies between zero to maximum al- 
most instantaneously, Flow periods are 
of relatively short duration, and cor- 
rections are applied for temperature 
and pressure, as required. The meter 
must respond at a corresponding rate 
and integration of flow is made with 
a minimum error, 

In the measurement of refinery gas 
on a total heat basis. it is usual that 
calorific value of the gas bears a 
known relation to the specific gravity. 
The use of a dual ring assembly, as 
previously discussed, permits record- 
ing and integrating in terms of cor- 
rected flow or total heat input. 

The modifications of the examples 
cited are almost infinite in variety. 
with prime dependence being placed 
upon sensitivity and accuracy of the 
measuring units over wide flow ranges 
and at such a speed as may be re- 
quired by the particular process. 
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IN VIEW of the higher octane 
requirements for motor fuel, to 
meet demands of automotive en- 
gines using higher compression 
ratios, catalytic cracking proc- 
esses are of major importance to 
the refining industry for the con- 
version of medium and heavy 
distillate fractions. Earlier cat 
crackers had capacities ranging 
from 10,000 to 20,900 barrels 
per day. During the past few 
years of development, units have 
been bui:¢ as small as 1500 bar- 
rels per day and as large as 
40,000 barrels per day. T 

1,000,000-barrel-per-day capac- 
ity of plonts in operation at the 
end of the war has been in- 
creased up to the present time 
by nearly 800,000 barrels per 


day. 

This discussion of the develop- 
ments up through 1947 that 
have led to the status of the 
catalytic cracking processes pro- 
vides a composite view of this 
phase of the refining industry. 
In addition, an excellent list of 
references permits detailed study 
of various portions of the sub- 
ject. 


cracking represents 
the largest single forward stride in the 
development of refining processes that 
the petroleum industry has made. Its 
importance to the industry is empha- 
sized by the fact that “cat crackers” 
now have something over 1,700,000 
barrels per day potential charge capac- 
ity, and in addition to representing the 
major current investment by the indus- 
try, these plants comprise approximate- 
ly 25 percent of this nation’s refining 
capacity.’ 

The most important result of cata- 
lytic cracking is the higher yield of im- 
proved products as compared to crack- 
ing by other and older methods. 

The use of catalysts merely as accel- 
erators of thermal cracking reactions 
cannot be justified commercially.* 
Without catalysts, the rate of thermal 
cracking reactions is very high at rea- 
sonable temperatures, and can be con- 
trolled easily by proper choice of 
cracking conditions. In catalytic crack- 
ing versus thermal cracking, the basic 
problem of merely accelerating a given 
reaction by means of catalysts is not 
encountered but rather that of promot- 
ing a distinct set of catalyzed reactions 
as opposed to another different set of 
thermal reactions, Heretofore in con- 
ventional thermal cracking practice, a 
sacrifice in yield was unavoidable to 
improve quality. Catalytic cracking, on 
the other hand, does not cause a de- 
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Houdry Fixed-Bed Catalytic Cracking Plant at Sun Oil Company's Toledo, Ohio, Refinery. 


Catalytic Cracking 


MARSHALL SITTIG 
Chemical Engineer 
Detroit, Mich 
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crease in output, but actually increases 
overall gasoline yield with a corre- 
sponding decrease in yield of residual 
fuel oil. Further, the octane number of 
the gasoline is improved by a substan- 
tial margin. 

Studies on the catalytic cracking of 
pure hydrocarbons over a silica-zirco- 
nia-alumina catalyst similar to those 
employed in commercial cracking have 
produced some interesting generaliza- 
tions on catalytic cracking* which help 
to answer the question: “Why Cata- 
lytie Cracking?” 

As compared with thermal cracking, 
catalytic cracking gives rise to: 


1) More selective cracking and less C, 
and C, products. This means that production 
of refractory overhead gases, which are often 
burned at a flare, is cut down—a definite 
economic advantage. 

2) More olefin isomerization—both of the 
double bonds and of the carbon skeleton — 
oceurs, producing a valuable, high-octane 
product gasoline. 

3) A more controllable saturation of dou- 
ble bonds, particularly in the high molecular 
weight fractions. 
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4) Greater production of aromatics, giv- 
ing rise to increased octane number of the 
product gasoline. 

5) Less diolefin production, This leads to 
lessened gum formation in the gasoline 
product. 

6) Relatively more coke, which is a dis 
advantage, but which may be taken care of 
quite neatly by burning the coke from the 
catalyst, followed by efficient utilization of 
the heat evolved. 

7) The ability to tolerate high-sulfur feed 
stocks’ due to the desulfurizing action of 
many cracking catalysts, 


A simple classification of catalytic 
phenomena in the cracking of paraffin 
hydrocarbons is as follows*: 


1) Some catalysts weaken C-C and C-H 
bonds and cause a complete decomposition 
of paraflins into carbon and hydrogen, or 
carbon, hydrogen, methane, and ethane. 
These are heavy metals such as Pt, Ni, Cu, 
and some others. 

2) Some catalysts weaken C-C and par- 
ticularly C-H bonds and produce a series of 
decomposition and condensation products. 
These include AICk (which is active even 
at low temperatures), FeCl, ZnCh, and 
some other chlorides of this type. 

3) Some catalysts weaken C-H bonds and 
effect dehydrogenation of paraffins to olefins 
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4) Seme catalysts weaken C-C bonds and 


perform splitting reactions, forming olefins 
number of carbon 
the oxides 
vanadium 
and some other metals, The 
catalysts is less selective and 


and parafins of a lower 
catalysts 
molybdenum, 


heavy 


atoms, These include 
and 
tungsten 
action of these 


they may catalyze dehydrogenation reactions 


sulides of 


also 

5) Some catalysts slightly weaken both 
(-C and C-H bends and mildly accelerate all 
cracking reactions, These include the acti 


vated clays and some other adsorptive ma 
terials, 

Commercial cracking catalysts used 
today fall largely into the last class. 

In commercial practice the charge to 
a catalytic cracking unit consists of a 
narrow. or wide-boiling virgin coke 
distillate, a visbreaker gasoil, or a de- 
asphalted residue’ from which a 40-65 
percent volume yield of gasoline is ob- 
tained, This gasoline product has an 
octane number of 78-82 (ASTM) or 
88-95 (Research). This spread between 
ASTM and Research octane numbers 
is significant because it is indicative of 
superior road performance of the fuel 
which is the best index of actual motor 
fuel quality." 

Delayed coking and propane 
asphalting have been utilized for feed 


preparation for catalytic cracking 
5.9 


de- 


units.’ 

The economics of catalytic cracking 
are defined by a number of variables 

1) Size of installation 

2) Type of charge stocks. 

$1) Number and quality of products other 
than gasoline which it is desired to 
produce 

4) Availability 
tien and polymerization 
fractions 

5) Refinery utility balances and costs 

6) Market demands and prices for prod 
ucts, 

One economic comparison of various 
other with Fluid catalytic 
cracking'® offers the conclusion that the 
only disadvantage of the catalytic 
process is that it has the highest in 
stallation cost of those processes com 

ared. This was found to be counter- 


motor 


of means such as alkyla 
for utilizing light 


processes 


lanced by: a) the lowest cost per 


third-grade gasoline and bunker fuels. 

Actual operating costs for various 
specific cases of catalytic cracking,"' 
and catalytic cracking versus isoform- 
ing.*® and catalytic cracking and alky- 
lation, isomerization, and hydroform- 
ing’ have been presented in the 
literature. 

\ summary of the characteristics of 
all of the catalytic cracking processes 
to be discussed in this series is pre- 
sented in Table 1. It serves as an in- 
troduction to the detailed process de- 
scriptions which follow. 


McAfee Process 

This process is of interest only from 
the historical standpoint but is of defi- 
nite interest because it was the first 
catalytic cracking process and the fore- 
runner of all the modern processes to 
be considered later in this paper. 

McAfee has described the process" 
and it is the subject of various pat- 
commercial unit was con- 
structed at Port Arthur, Texas, in 1916 
(17 vears before the advent of Houdry 
cracking) but high aluminum chloride 
cost and the difficulty of catalyst re- 
covery prevented its more extensive 
use,'* 

The McAfee process was carried out 
at about 500° F. and at atmospheric 
pressure in the presence of 2-10 per- 
cent of anhydrous AICI,. In one patent 
specification’® (see Figure 1), a pot- 
type agitated iron still is employed. 
The still is charged batchwise with oil 
and AICI, and is heated by direct fire 
until the charge boils at about 500° F. 
The product distilling from the reac- 
tion mass over a period of 24-48 hours 
passes through a series of air condens- 
ers whereby heavy oils are condensed 
and returned to the still and gasoline 
or gasoline plus kerosene pass over- 
head to a water-cooled final condenser. 

Yields of gasoline up to 60 percent 
were obtained by the McAfee process 


using gas oils as charging stocks.’ As 
high as 85 percent conversion of high- 
boiling oils into low-boiling oils was 
attained in the McAfee process*’ with 
10 percent conversion to gas and 5 per- 
cent conversion to coke. This gas was 
suitable for fuel for heating the still. 
Gasolines produced by cracking in 
the presence of AICI], have relatively 
low anti-knock values, however,’® ** 
and therefore are not as satisfactory as 
those formed by thermal cracking. 


Houdry Catalytic Cracking 
and Reforming 


Historical Background 

Eugene Houdry, starting about 1927. 
was one of the pioneers in the field of 
catalytic cracking.“* As a result of his 
early investigations, he gained the 
strong backing of Socony-Vacuum Oil 
Company. Inc., and Sun Oi] Company. 
This group working together through 
their respective research, development, 
and engineering organizations, attained 
notable success in developing catalytic 
cracking to the commercial stage. The 
first commercial Houdry units were 
placed in operation in 1936 at Pauls- 
boro, N. J 

Some of the early background on 
fixed-bed cracking with adsorptive cat- 
alysts, such as clay,'*: 2% 21. 22. 23, 24, 25 jg 
of interest at this point as an introduc- 
tion to the discussion of the Houdry 
process. 

The Houdry process®® (see Figure 
2) is carried out under low pressures 
of about 30 psig. in units compris- 
ing three or more catalyst vessels, 
called “cases,” manifolded together by 
suitable piping and valves so that 
one or more of the cases may be on 
stream while the others are being 
regenerated."* 

The catalyst chambers provide an ef- 
ficient and uniform contact of the va- 
pors with the catalytic mass. Vapors 
enter the catalyst mass through open- 
ings in a plurality of inlet tubes and 
leave through openings in outlet 
tubes.*’ The separation of the cracked 
products leaving the catalyst cases 
is the same as in other cracking 
processes,* 

The thruput of gasoil in Houdry 
units equals approximately 1 volume 
of gasoil per volume of catalyst per 
hour or more. Rate or reaction time 
predetermines the properties of the 
gasoline as will be seen later. 

Cracking is carried out in a once- 
through operation. A high yield of gas- 
oline per pass (up to 45 percent) is 
accompanied, due to the high conver- 
sion, by considerable coke formation 
ranging from 1-5 wt. percent of the 
charge. Gas formation, on the other 
hand, is very moderate, ranging from 
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4-7 percent, which is less than would 
be expected on the basis of the above 
conversion.” This may be explained 
either by secondary reactions involving 
the gases formed, or by direction of 
decomposition reactions to the middle 
of paraffin chains, 

Operating data on a typical Houdry 
units have been supplied in consider- 
able detail.** ** 


Carbon Formation and Burning 


The activity of the catalyst, of course, 
decreases during operation due to the 
deposition of carbonaceous materials. 
The operating cycles vary from 20 to 
135 minutes in cracking gas oils, Re- 
generation of the catalyst is performed 
by oxidation with air at moderate tem- 
peratures. Regeneration restores the 
original activity of the catalyst and the 
actual operation of the same catalyst 
lasts over a year. 

The heat produced in regenerating 
the catalyst by burning the carbona- 
ceous deposit is recovered in the endo- 
thermic heat of the cracking reaction 
and as steam and electric power. 
through the medium of the heat-trans- 
fer salts which circulate constantly 
through the catalyst cases. The power 
recovered is sufficient for the electric- 
ity and steam requirements of the 
cracking unit. The combustion gas tur- 
bine has found wide application in 
power recovery from Houdry units.*° 
Air for regeneration is supplied by an 
axial compressor, is preheated in a salt 
heat exchanger to 750° F. and intro- 
duced to the spent cracking case, It 
leaves at 800-850° F. at pressures 
above 40 psi., then passing through the 
gas turbine which drives the axial com- 
pressor furnishing regeneration air. 
A steam turbine utilizing steam gener- 
ated by heat exchange with salt from 
the cracking cases and an electric 
motor-generator are on the same shaft 
as the gas turbine and the compressor, 
giving a very versatile setup. 

According to Houdry,"' the coke de- 
posit should be below 15 g. per liter 
of catalyst to secure maximum yields 
and reduce the regeneration periods to 
40 minutes or less. On the basis of 
commercial units with a capacity of 
10,000 barrels per day, the amount of 
coke burned may vary from 20 to 120 
tons per day depending on the type of 
operation being conducted.’* As stated 
above, up to 5 percent of the charging 
stock may be converted to coke. How- 
ever 1.1 wt. percent is the maximum 
allowable coke formation based on cat- 
alyst weight. This limit is set by regen- 
eration temperature, poisoning effect 
of coke on the cracking reaction (13- 
18 percent halts it completely), and 
regeneration time.”* 


CHARGE 


(BaTcHwise) 


FIGURE 1 


The heart of the Houdry plant (or 
perhaps better the brain) is the cycle 
timer.** In the control house adjacent 
to the cycle timer, each valve in the 
entire automatic system operates signal 
lights indicating its position, Electrical 
check circuits insure that every valve 
is in its correct position at all times. 
In the event that any valve fails to 
move to its proper position after the 
impulse has been given, the operation 
of the timer is stopped automatically 
and both visual and audible alarms no- 
tify the operator of the failure. 


Two types of cycles have been em- 
ployed in Houdry plants: 

1) 3 cases—cracking time equal to regen- 
eration time. 

2) 4 cases—regeneration 
long as cracking time. 

Two types of cycle timers have been 
employed in controlling valve 
sequences : 

1) A 900-point dial type, making an im- 
pulse every two seconds. Impulses are trans 
mitted via relays to motor operated valves. 

2) A jack type employing a constant-speed 
worm screw (reversible) which raises and 
lowers a bar making the required series of 
contacts, 


time twice as 


FIGURE 2 
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Hydraulic or pneumatic valves were 
eliminated because of failure to achieve 
positive closure, in favor of motor- 
operated valves. Venturi-type contrac- 
tor sections enabled economies in valve 
selections such as in the use of a 16- 
inch valve in a 30-inch line. Wedge 
gate valves are employed and steam is 
introduced at the valve bonnet to seal 
the gate and prevent intermixing of air 
and oil. 


Temperature Control by 
Molten Salt 


Temperature control is of paramount 
importance in catalytic cracking and 
particularly in the regeneration opera- 
tion, which liberates a considerable 
quantity of heat. An excessive regenet 
ation temperature, exceeding L000. 
1050° F. impairs the activity of the 
Houdry catalyst. The difficulties of 
properly controlling the temperature 
in the presence of adsorbent materials, 
which are of heat. 
have been overcome by the use of effi- 
cient heat-exchange media such as 
fused salts, molten metals and alloys 
ete. which are circulated in finned 
tubes located in the catalyst chamber. 


poor ¢ onductors 


The salt heat-transfer medium em- 
ployed in Houdry plants**"* is a mix- 
ture of 40 percent sodium nitrite, 7 
percent sodium nitrate, and 53 percent 
potassium nitrate and has a melting 
point of approximately 285° F. 

Chemical changes in the heat-trans- 
fer salt involve the formation of car- 
honates from oil leaks into the salt 
system and the formation of nitrates 
by oxidation, Auxiliary equipment may 
he used"? to remove the carbonates and 
to reduce the nitrates to nitrites using 


hydrogen 


The salt circulates under high vacu- 
um” in order to avoid explosions in 
the case of a leak in the salt tubes in a 
reactor, Since the oil is under positive 
pressure any leak will be of oil vapor 
into the salt system where it will burn 
harmlessly. Also any oxides of nitro 
liberated the salt are re- 
moved and the salt penetrates well to 
all parts of the heat-transfer system 


gen from 


Chemistry of Houdry Process 


Cracked residuum, in the customary 
meaning of this term, is not formed in 
the Houdry process due to the fact that 
the 
which decomposes the asphaltic con 
stituents to coke and gas oil, A consid 
erable portion of the catalytic gas oil 


clay has a decarbonizing action 


may be used as furnace oil 

Catalytic gasoils can be cracked re 
peatedly by catalytic operations, pro 
ducing lower vields of gasoline than 
those obtained with virgin feed. In the 
second pass the vield of gasoline is 


v4 


about 30 percent and in the third pass 
is about 25 percent of the charge.** 
Thus the stability or refractoriness of 
the recycle stock increases with increas- 
ing operation, as in thermal cracking. 

Catalytic gas oils can be used suc- 
cessfully as charge stocks for thermal 
eracking, producing high yields of gas- 
oline. Houdry recycle stocks have a 
distinctly aromatic or naphthenic char- 
acter. Due to their refractoriness, thev 
are only slightly cracked under the 
mild temperature conditions of the 
Houdry process. High-temperature 
thermal cracking is more suitable for 
breaking down the eyelic hydrocarbons 
of Houdry reeyele stocks. 

Catalytic cracking produces gasoline 
having a low sulfur content, Approxi- 
a tenfold reduction in sulfur 
content from charging stock to raw 
cracked gasoline is typical, The desul- 
furizing action of the catalyst is thus 
quite worthy of mention. 


mately 


Catalytic gasolines are compara- 
tively stable with respect to gum for- 
mation due to the polymerizing action 
of the clay on the unstable unsaturated 
hydrocarbons responsible for gum for- 
mation, As a result catalytic gasolines 
may be used as aviation fuels after a 
light treatment by sulfuric acid or 
after high-temperature clay treatment. 

The Houdry process, using the acti- 
vated clay catalyst, is performed at 
900° F. or. in other words, at tempera- 
tures which are not much lower than 
are used in thermal non-catalytic proc- 
esses. As might be expected, the cata- 
Ivtic action of the activated clay on the 
decomposition reactions is moderate. 
The main action of the clay, however. 
probably takes place in the secondary 
stages of cracking, involving the ole- 
fins formed in the first stage of the 
process 36, 37 

Taking into account the great insta- 
bility of olefins at high thermal crack- 
ing temperatures, it is not believed 
that olefin isomerization would play an 
important part in thermal cracking. On 
the other hand. in the catalytic proc- 
esses such as the Houdry process, ole- 
fin may proceed to a 
large extent and may be utilized for 
the production of gasolines rich in the 
branched aliphatic hvdrocarbons. 


isomerization 


Alkvlation of benzene with olefins 
takes place at moderate temperatures 
and pressures in the presence of acti- 
vated clay giving high yields of alky- 
lated henzenes Schollkopf alkvlated 
naphthalene with ethvlene at 230° C. 
and at 20-40 atmospheres pressure in 
the presence of an activated hvdrosili- 
cate catalyst 

Alkylation reactions of paraffins, 
vielding branched paraffins, seem to 
be of particular importance in Houdry 


cracking. As a result the content of 
unsaturates in Houdry gasolines is 
usually much lower than in ordinary 
cracked gasolines. It is of interest that 
the acid heat of a Houdry gasoline can 
be reduced from 68 to 9-21 by further 
treatment by the same process in the 
presence of clay. 

The content of unsaturates in Houdry 
gasoline is higher with higher case 
temperatures and shorter contact times, 
It may reach values equal to those for 
thermally-cracked gasolines. This 
seems to indicate that the secondary re- 
actions catalyzed by clay require much 
more time than the primary decompo- 
sition reactions catalyzed by the same 
catalyst. It is of particular interest that 
octane numbers of Houdry gasolines 
do not vary with degree of saturation. 
Longer contact times are used for the 
production of more stable aviation gas- 
olines and shorter times when motor 
gasolines are manufactured. 

Houdry gasolines have a low specific 
gravity showing that they do not con- 
tain a high percentage of aromatics. 
Thus the 78 octane number (ASTM 
Motor method) of Houdry aviation 
gasoline is attributed principally to 
branched paraffins and olefins. Naph- 
thene dehydrogenation in Houdry 
cracking produces a higher hydrogen 
content of the cracked gases and a 
higher aromatic content of the gasoline 
than in conventional thermal cracking, 
of course. 


Houdy Catalytic Reforming 


Houdry processing techniques may 
also be applied to the reforming 
reaction, 

Reforming is a cracking process for 
converting low-octane number naph- 
thas or gasolines into high-octane num- 
ber products. 

Thermal reforming is carried out 
under rather severe conditions 
1000° F. and 250-1000 psi. In contrast, 
Houdry reforming” is carried out at 
900° F. and low pressure. When re- 
forming napbthas in a Houdry unit,“ 
the thruput rate is almost doubled as 
compared with cracking gas oils—to 2 
volumes of naphtha per volame of 
catalyst per hour. The time of opera- 
tion is ten minutes or more. Houdry 
reforming is accompanied by partial 
desulfurization. 

The yield of catalytically-reformed 
gasoline exceeds that of thermally-re- 
formed product by 5-10 percent for an 
equal improvement in octane number.’ 


Late Houdry Developments 
Houdry fixed-bed catalytic processes 
are undergoing constant development" 
and continued improvemnt in mechani- 
cal features has resulted in on-stream 
time efficiencies of 90 percent. 
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When synthetic catalysts were first 
introduced, a minimum life of 12 
months was anticipated. New synthetic 
catalysts have been operating for pe- 
riods in excess of 15 months. Based 
on a service life of 15 months, a 10,000 
barrel per day Houdry plant consumes 
an average of 650 pounds of catalyst 
daily." Expressed in terms of thruput, 
this consumption averages one ounce 
of catalyst per barrel of charge. 

Lower operating costs and increased 
gasoline production have been achieved 
in newer Houdry units.* The finned 
tubes employed in early designs had 
rather complicated interlocking fins. 
Redesign giving a geometrically sim- 
pler fin arrangement has effected 
marked economies in the discharge of 
spent catalyst due to improved catalyst 
flow characteristics, Also a granular 
chemically-inert mass may be mix 
with the catalyst mass providing 
greater heat capacity in a reactor. Even 
though the catalyst is diluted with this 
inert material, overall case efficiency 
is not reduced because the cimpler 
baffles previously mentioned have pro- 
vided greater available catalyst space. 

The use of bead catalysts originally 
developed for use in moving-bed Ther- 
mofor cracking units (to be described 
later) is the latest devlopment in 
Houdry cracking plants.” The free- 
flowing character of the round beads 
contributes materially to the ease of 
catalyst removal. The mechanical sta- 
bility of the beads has reduced dusting 
of the catalyst. Temperature control is 
improved when using the bead catalyst 
and the cost of the bead catalyst is 
only 12 cents per pound as compared 
to 20 cents per pound for Houdry syn- 
thetic catalyst. This is an interesting 
example of a case where a material de- 
veloped for a specific use (in the Ther- 
mofor process) has given new life to 
an old established process where its 
use was not originally intended at all. 

In conclusion, it may be stated that 
the production of stable, high-octane 
gasoline is the main advantage of the 
Houdry process. The additional ex- 
penses in conjunction with the use and 
regeneration of the catalyst may he 
justified by the outstanding qualities 
of the gasoline product. 


Houdry Adiabatic Catalytic 
Dehydrogenation 


One of the latest Houdry develop- 
ments and one which is worthy of sep- 
arate mention, reflects a construction 
simplification eliminating the salt heat 
transfer system. 

This development is called the 
Houdry adiabatic process since the 
catalyst case contains a medium for 
storing heat during the carbon-burning 
cycle which is used to supply heat 
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during the reaction cycle, 

The process can be applied to the 
cracking of first-pass catalytic naph- 
thas and virgin heavy naphthas and 
produces base stocks which vary from 
93 to 99 (AFD-1C) with 4 cc. of lead 
and have excellent rich-mixture char- 
acteristics, It offers excellent possibili- 
ties for processing gasoils and reduced 
crudes.** 

However, this adiabatic process has 
found application mainly to the cata- 
lytic dehydrogenation of paraffin hy- 
drocarbons to the corresponding mono- 
olefins and diolefins, and specifically 
to the manufacture of butadiene from 
butane (Figure 3). 

Application of the process to buta- 
diene manufacture consists either of 
processing butane through two stages 
of dehvdrogenation or of processing 
butane-butene feed through one stage 
of dehydrogenation. In each type of 
operation, purification of the butadiene 
consists of separating it from other 
hydrocarbons by solvent extraction. 
Here the butadiene is picked uv by the 
solvent while other hydrocarbons are 
released for recycling back through 
the dehydrogenation process. Finally 
solvent and butadiene are separated and 
the butadiene is ready for storage.‘ ** 

(End of Part 1. Part II will 
appear in an early issue.) 
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Pemex Refinery at Salamanca 


y ae $12 million refinery which Pe- 
troleos Mexicanos will soon complete at 
Salamanca, 180 miles northwest of Mex- 
ico City, and the new $11 million pipe- 
line which will supply it with Poza Rica 
crude oil, will give a two-way stretch to 
Mexico's supply and distribution of oil 

First, it will add 30,000 barrels per 
working day to the nation’s supply of 
products 

Second, and even more important, it 


Nation's Oil Economy 
Expects Two-way Stretch 
With Opening of Plant 


Atmospheric Crude Distillation Unit: Design charge capacity is 30,000 barrels per stream day of 
Mexico City which has been in operation for more than two 


enriched Poza Rica crude oil. This unit pro- 
duces four primary products: unstabilized straight-run naphtha, kerosine, gasoil, and topped crude. It is essentially a duplicate of a unit at 


yeors. 


will provide this new supply in the re- 
gion where consumption is greatest. 
Sermudez, director 
general of Pemex, points out that the 
new installation will raise Mexico's re- 
fining capacity by 17 percent; but that, 
of greater significance, it will step up 
refinery output in the elevated tableland 
area of central Mexico, where 58 percent 
of the national demand exists, by 600 
percent 

This 60 percent improvement derives 
from the fact that the sole direct supply 
of refined products for this area now 
comes from the Atzcapotzalco refinery 
at Mexico City, which has a capacity of 
50,000 barrels per working day. The ad- 
dition of 30,000 barrels a day will make 


Senator Antonio J 


Thermal Cracking Unit: Design charge capac- 
ity is 4000 barrels per stream day of gasoil 
produced in the crude distillation unit. Alter- 
nate charge capacity is 3000 borrels of gasoil 
plus 1540 barrels of topped crude. This unit 
includes vapor recovery equipment and pro- 
duces dry fuel gas, propane (LPG), butanes 
(for vapor pressure blending or liquetied pe- 
troleum gas), cracked gasoline (debutanized 
os desired) and cracked residuum (fuel oil). 
Design charge capacity of the catalytic desul- 
furization unit is 8850 barrels per stream day 
of unstabilized straight-run naphtha produced 
in the crude distillation unit. Alternate charge 
capacity is 11,600 berrels per stream day of 
mixed straight run and cracked naphthas. The 
naphtha stabilizer unit removes propane, hy- 
drogen sulphide, and lighter components from 
the product of the catalytic desulfurization 
unit. 
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a big difference. 

“Even with this new addition, over-all 
geographical demand for products and 
available refining capacities are not in 
balance, although a considerable better- 
ment is obtained for distribution of pe- 
troleum products,” Bermudez explained. 

“Until the present, the installed refin- 
ing capacity for the high central zone, 
as represented by the Atzcapotzalco re- 
finery, has been 27.5 percent of the total 
installed refining capacity of the nation. 
The Salamanca refinery brings this pro- 
portion up to 38 percent, as against the 
demand for this region of 58 percent of 
the total national requirements 

“Even so, we have come a long way 
from the historical imbalance created 
when all refineries built during the early 
period of Mexican oil development were 
concentrated on the coast to serve the 
export trade.” 

In 1944, Pemex increased the capacity 
of the Atzcapotzalco refinery by 24,000 
barrels per working day. 

As a public service institution, Pemex 
must distribute, and make available at 
low price at any place in Mexico where 
the demand is established, a high pro- 
portion of fuel oils and burning oils, the 
senator said 

The relative proportions of products 
distributed percentagewise are fuel oils, 
62; gasolines, 25; kerosines, 7.7; and 
gasoils, 5.3 percent 

Of the 66,700 barrels per day of fuel 
oils distributed, about 34,300 barrels per 
day are delivered to the railroads and 
the remainder to other industries. Since 


Pemex has to move a very low-priced 


commodity and distribute it widely, 


every efficiency in distribution is sought, 
Bermudez said. The Salamanca refinery 
will make the delivery of railroad fuel 


Miscellaneous treating units (see photo at 
right) include 1) regenerative caustic treating 
units for mercaptan extraction from straight- 
run naphtha and cracked gasoline, 2) doctor 
treating equipment for kerosine with regenero- 
tive facilities for the doctor solution, 3) regen- 
erative hydrogen sulphide removal unit (tri- 


ance facilities such os —— 
photo ot right) consists of two 
there are three diesel-engine-driven gen- ey 
erators, each having a rating of 540 kw. at the Woy 
ry 
finished straight-run and cracked gasolines. 
June, 1950—A Gulf Publishing Company Publication 97 


Tank car repair shop (top photo) includes complete facilities for repair, maintenance, and testing 
of railroad tank cors. In addition, there are separate small shops for sand-blasting and painting. 
Two diesel locomotives are provided tor use in the plant 

Tankage and Accessories: The total atmospheric ¢ ately 1,200,000 barrels 
copocity, distributed roughly as follows: crude oil, 150,000 Sonate fuel oils, 370,000 barrels; other 
products, 380,000 barrels 

The pressure storage consists of approximately 3000 barrels of finished liquid propane and 2000 
borrels of finished liquid butanes 

The storage system is complete with transf ting piping, and loading racks 
te accommodate a total of 90 railroad tank car photo). 


ul right at the center of consumption, cultural activity and has excellent rail 
whereas formerly much of it had to be and highway facilities in all directions, 
Pampues the refinery will ease the strains on 
transport facilities and will help sustain 
has increased more than 200 percent the high level of industrial output 

a half times Salamanca is 180 miles northwest of 
>. require Mexico City in the state of Guanajuato 
topographical route followed by the 


shipped from 
Consumption of petroleum products 


since 1937-——a rate two and ; 
that of the increase in | 


ments for the same period. And since The 
280)-mile, 12-inch pipeline from the Poza 


Salamanca is situated in the heart of the 
which is directly west near 


area of expanding industrial and agri Rica field, 
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the Gulf coast, further illustrates the 
geographical hurdles involved 

The pipeline has been built by Pemex. 
Nearly all the work at the refinery has 
been handled by Arthur G. McKee and 
Company, Cleveland. General buildings, 
roads, fences, some of the tankage, and 
the development of a 910-acre strip for 
a modern community, new industries 
and small farms have been carried out 
by Pemex. 

Basic process and engineering infar- 
mation for the project have been fur 
nished by Universal Oil Products Com 
pany, Chicago; the Girdler Corporation, 
Louisville, and Phillips Petroleum Com- 
pany, Bartlesville 

Requirements for United States ma- 
terials and services amounted to $15.5 
million, and more than 400 U. S. firms 
have participated 

Accompanying photos show in some 
detail the major process units and aux- 


iliary equipment 


The water system includes this storage tank 
(photo below) in addition to pumps, piping, 
cooling tower cells, treating equipment and 
other facilities for the cooling water and wash 
water supply to all process units and shops. 


The steam plant has a separate cooling 
water a. including cooling tower, » for 
the 3000-kw cond g turbo 

Fresh water — -up is obtained trom 
deep wells on the sit 
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3 IS difficult to escape the fact that 
the incentive given our inventors by 
the protection offered by the grant of 
a patent has been one of the major 
factors in our industrial growth. 
Strangely enough relatively few writers 
have given our patent system much 
credit for this industrial growth. It 
would seem appropriate here to re- 
member that Lincoln once said, “The 
patent system added the fuel of in- 
terest to the fire of genius.” The 
framers of our constitution had the 
wisdom to incorporate therein a pro 
vision for the present patent system. 
Article I, Section 8 reads as follows: 
“The Congress shall have power . . . to 
promote the progress of science and useful 
arts, by securing for limited times to 
authors and inventors the exclusive right 
to their | respective writings and dis- 
coveries, 

As will be detailed, the grant of a 
patent makes public each step forward 
in every field of invention, and while 
it denies for a limited period the use 
of an invention so patented to the 
public without the consent of the 
patent owner, the patent gives the de- 
tails of the invention to the public and 
to other inventors and thus spurs 
others on to make new developments 
and improvements in the field of in- 
ventive endeavor. 

A patent is a contract between the 
public, as represented by our govern- 
ment, and the inventor for a period of 
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MANY misconceptions exist 
among technical people ard 
executives in nearly every indus- 
try regarding the nature of the 
patent grant and the manner in 
which inventions should be pro- 
tected. An understanding of our 
patent system and the nature of 
the patent grant by technical 
personnel and executives in our 
industries will go a | sem 
toward the suc 


m 


In this first section of a two- 
part series, the authors explain 
the nature of the patent grant 
issue by the Patent Office of our 
government, discuss tests by 
which patentability can be 
judged, and the regulations 
which control the granting of 
patents. The second section, 
which will be published in an 
early issue, will treat the actual 
procedures followed in obtaining 


patents. 


Inventions and Patents 


Part | 
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17 years. One of the requisites of a true 
contract is that there must be a con- 
sideration (something of value) given 
by each of the parties to the contract 
to the other party; and in the case of 
the patent grant, the consideration 
which the government gives the grantee 
is the rigit to exclude others from 
making, using or vending his inven- 
tion for a period of 17 years, and the 
consideration given by the inventor to 
the public is the full, clear and con- 
cise disclosure of the method of prac- 
ticing his invention, 

A widely held belief is that the 
patent grant confers the right to make, 
use or sell an invention; nothing could 
be further from the truth. It must al- 
ways be remembered that the patent 
grant confers only the right to exclude 
others from making, using or selling 
the patented invention. At first glance, 
it seems that this is merely a back- 
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handed way of saying the same thing, 
but it will be seen that if a patented 
invention is an improvement on some 
earlier patented discovery, the practice 
of the invention covered by the later 
patent may actually infringe the earlier 
or basic patent. 

Fer example, suppose Jones dis- 
covers that addition of compound A to 
a lubricating oil gives the oil good 
heavy-duty qualities if added in the 
quantity of, say, | percent. Jones ob- 
tains a patent covering this discovery. 
Later, Smith conducts research along 
the same line, and discovers that the 
heavy-duty agent used by Jones has a 
defect in that it becomes corrosive 
with continued use. Smith further dis- 
covers that the addition of 0.1 percent 
of compound Z effectively inhibits this 
corrosion, and obtains a patent cover- 
ing his discovery. If Smith now at- 
temps to make, use or sell the o#l with 
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compounds A and Z in quantities of 
1.0 percent and 0.1 percent, respec- 
tively, he will infringe Jones’ patent 
since Jones claimed in his patent the 
mineral oil with the addition of 1.0 
percent of compound A, and therefore, 
Smith would be making, using or sell- 
ing the oil covered by Jones’ patent. 
Situations of this kind are often taken 
care of by cross licensing agreements 
by means of which Smith and Jones 
each agrees to let the other use his 
invention, 

When a patent is issued by the 
Patent Office, it is presumed to be 
valid; however, it must be remembered 
that the federal courts can invalidate 
a patent, and that many patents have 
been invalidated after bitter legal con- 
tests which were carried to the Su- 
preme Court. The various grounds 
upon which patents are declared in- 
valid will be discussed later. 

Under the power given Congress by 
the constitution to enact laws covering 
the granting of patents, a number of 
statutes have been enacted, The prin- 
cipal statute with which this article is 
concerned is in part as follows: 

“Any person who has invented or dis- 
covered any new and useful art, machine, 
manufacture, or composition of matter, 
or any new and useful improvements 
thereof, not known or used by others 
in this country, before his invention or 
discovery thereof, and not patented or de- 
scribed in any printed publication in this 
or any foreign country, before his inven- 
tion or discovery thereof or more than one 
year prior to his application, and not in 
public use or on sale in this country for 
more than one year prior to his applica 
tion, unless the same is proved to have 
been abandoned, may, upon payment of 
the fee required by law, and other due 
proceeding had, obtain a patent therefor.” 
Upon reading this statute for the 

first time it may seem wordy and diffi- 
cult to follow; however, in the rest of 
this article most of the clauses in the 
above quotation will be taken up indi- 
vidually and their meaning discussed. 

It will be noted that the statute 
states that “Any person . may 
obtain a patent...” Thus a minor or 
a felon in a penitentiary or a person 
who is a citizen of another country 
may obtain United States patents, The 
only persons who are denied patents 
are employes of the United States 
Patent Office such as patent exam- 
iners during the period of their em- 
ployment 

Only certain inventions 
may be patented. Thus, from the statute 
quoted in part above it is seen that it 
is possible to patent, provided all 
of the other requirements for patent- 
ability are met, any new and useful: 

1) Art synonymous with 
“method” or For example, a 
method of manufacturing a chemical or a 
process for catalytic cracking would come 
under this classification. This does not 

include a mental process or one dependent 


classes of 


this is 


“process.” 


upon human reasoning ability, 

2) Machine —this term embraces ma- 
chines as commonly understood and vari- 
ous mechanical elements and combinations. 


The term “apparatus” is well applied to 

the items in this category. 

3) Manufacture—there is no good defi- 
nition for the items under this classifica- 
tion, but it is sometimes defined as “what- 
ever is made by the art or industry of 
man, not being a machine, a composition 
of matter, or a design.” For example, 
building structures, such as a particular 
type of roof structure have been held to 
be manufactures. 

4) Compositions of Matter—this classi- 
fication covers all compositions of two or 
more substances regardless of whether the 
result of chemical or mechanical union. 
This class includes chemical compounds. 

5) Improvements—applies to all of the 
above classes. 

The patent statutes also cover plant 
and design patents, but these two 
classifications will not be covered in 
this article, 

If an invention is made which does 
not come under one of the classifica- 
tions listed above, it makes no differ- 
ence how valuable the invention may 
be, it is not patentable. A celebrated 
case illustrating this point is that of 
Dr. William Morton, the discoverer of 
the use of anaesthetic ether. Dr. Mor- 
ton obtained a patent for his discovery 
of the use of anaesthetic ether and 
attempted to enforce it in court; the 
court held that Dr. Morton's patent 
was invalid because it was not covered 
by any existing provisions of the law. 

Turning again to the statute, it will 
be noted that to be patentable an in- 
vention must be “not known or used 
by others in this country, before his 
invention or discovery thereof.” An- 
other way of saying this is that the 
inventor must be the “original and 
first” inventor or that the invention 
must be “new” or “novel.” If it is 
found that an invention has been used 
before by others in this country, even 
though the use may be by a single 
person, the invention is not “new” or 
“novel” and if this is known by the 
inventor, he cannot make the required 
oath that he is the “original and first” 
inventor. 

The statute next states that, in order 
to be patentable, an invention must be 
“not patented or described in any 
printed publication in this or any 
foreign country, before his invention 
or discovery thereof, or more than one 
year prior to his application” for a 
patent. Thus it is not possible to ob- 
tain a patent for an invention which 
has been described in a printed publi- 
cation or patented in this or any for- 
eign country either before the date of 
the invention or more than one year 
prior to the filing of the United States 
application for a patent; but if this 
printed description occurs less than 
one year prior to the filing of the 
application it is possible to obtain a 


United States patent. This can be done 
by showing that the inventor completed 
his invention prior to the date of 
publication of the printed matter which 
describes it. Steps necessary to estab- 
lish this “date of invention” will be 
discussed later. 

An inventor thus may be prevented 
from obtaining a patent by prior 
printed publications (and patents) by 
other inventors, also by such publica- 
tions and articles by himself. It often 
happens that an inventor will write an 
article for a technical journal and then 
will find that in his article he has dis- 
closed patentable subject matter. If 
more than a year elapses between the 
publication of the article and the date 
of his application for a patent, it is 
impossible for him to obtain a patent 
and his invention then becomes the 
property of the public or is said to 
pass into the “public domain.” Many 
inventions have been rendered un- 
patentable in this manner, and all tech- 
nical people should proceed cautiously 
in the handling of such articles, and 
obtain competent patent counsel if 
there is any reason to believe that pat- 
entable subject matter is present. 

A further qualification in the statute 
is that the invention must not have 
been “in public use or on sale in this 
country for more than one year prior 
to his application.” From this it is 
seen that the inventor must not publicly 
use his invention (other than experi- 
mentally) or sell it or allow others 
to use or sell it with his permission 
for more than one year prior to the 
filing of his application, Experimental 
use, in good faith, in order to perfect 
an invention is not public use even 
though it is continued for a number of 
years and is known to many people. 

a unless the same is proved to 
have been abandoned . . .” is a still 
further qualification placed on the pat- 
entability of an invention, Maine. 
ment occurs when an inventor dedi- 
cates his invention to the public, and 
may occur in various ways such as: 

1) Actual abandonment—this occurs as 
the result of intention. An example would 
be a declaration by the inventor that his 
invention is open to the free use of the 
public. 

2) Constructive abandonment—this oc- 
curs as the result of some statute which 
operates regardless of the intention of the 
inventor, An example of this would be 
failure to file a patent application within 
one year after the invention has been 
placed on sale. 

Finally, returning to the first sen- 
tence of the statute, it will be noted 
that the thing or device to be patented 
must have been “invented or discov- 
ered.” These two words, for the pur- 
pose of patent law, have identical 
meanings, and in further discussion 


only the word “invention” will be 


used. And what is an invention? Un- 
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fortunately, it is difficult to give a cut 
and dried definition, but it is possible 
to study the terms the courts have used 
in deciding whether or not invention 
is present in various patents and 
it is also possible to give a number of 
positive and negative tests which tend 
to indicate the presence or absence of 
invention. 

The United States Circuit Court of 
Appeals, Third Circuit, in Pyrene 
Manufacturing Company vs. Boyce, et 
al., (229 Fed. 480, 481) used the fol- 
lowing definition : 

Invention is a concept; a thing 
evolved from the mind. It is not a revela- 
tion of something which exists and was 
unknown, but is the creation of something 
which did not exist before, possessing the 
elements of novelty and utility in kind 
and measure different and greater than 
what the art might expect from its skilled 
workers.” 

Therefore, we may assume that to 
rise to the dignity of invention, a de- 
vice must show greater ingenuity than 
would be expected from the average 
engineer, chemist or technician who is 
skilled in the particular field or work 
or, as it is said in the patent practice 
“skilled in the art.” 

In the case Radiator Specialty Com- 


pany vs. Buhot, (39 F_ 2d 373, 376) 
the court said in part: 
a Invention is not always the off- 


spring of genius; more frequently it arises 
from accident or carelessness, occasionally 
it is a happy thought of an ordinary mind; 
and there have been instances where it is 
the result of sheer stupidity. It is with the 
inventive concept, the thing achieved, not 


with the manner of its achievement or the 

uality of the mind which gave it birth, 

that the patent law concerns itself.” 

It must be recognized that the test 
of whether or not invention is present 
is based on a shifting standard; for 
example, that which amounted to in- 
vention 30 years ago is now merely 
“skill in the art.” 

A would-be inventor or patentee is 
presumed to know the “prior art,” 
that is, all of the patents and literature 
which are in the technical field of his 
invention; and if his invention is de- 
scribed in one of these publications, he 
is therefore presumed by law to have 
known of this prior invention. 

In case of doubt, some of the posi- 
tive tests which may indicate the pres- 
ence of invention are as follows: 

1) the invention satisfies a long felt 

want or need in the art; 

2) the invention performs a step or 

process with greater economy or efficiency 


or is more useful than any prior step or 


process ; 

3) the invention is the result of long 
experimentation and/or is promptly 
adopted by the public; 

4) or the invention succeeds where 
others seeking to achieve the same result 
have failed. 

There are also certain tests which 
tend to indicate that invention is not 
present; some of these are as follows: 

1) it is not invention to substitute one 
material for another; e.g. a superior ma- 
terial for an inferior material; 

2) it is not invention to strengthen a 
machine, or make it larger or to make it 
portable 
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3) it is not invention to reverse parts 
unless a new and unexpected result is 
achieved ; 


4) and it is not invention to substitute 
an equivalent for a part of a process, 
machine, manufacture or composition of 
matter unless the new part performs the 
old function and, in addition, another 
function. 

To each of these positive and nega- 
tive tests there are, of course, excep- 
tions; these tests are only generalities 
and may not apply in any specific 
case. 

It would hardly be proper to con- 
clude this discussion of invention with- 
out a few comments on combinations 
and aggregations. 

Inventions are said to be combina- 
tions and thus are patentable when the 
various parts of the invention assist 
and cooperate with each other to pro- 
duce the desired result. It is not neces- 
sary that all of the parts act simul- 
taneously, but the parts of the inven- 
tion must be mutually dependent. A 
simple example of a combination is a 
wood plane; neither the body of the 
plane nor the blade alone could pro- 
duce the same result as that produced 
by the combination. 

A device is said to be an aggrega- 
tion and thus is not patentable when 
there is no cooperation between the 
various parts or elements. An example 
of an aggregation is the ordinary 
pencil with an eraser on one end; 
there is obviously no cooperation be- 
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tween the eraser and the lead because 
the pencil will write and the eraser 
will erase in exactly the same manner 
as when used separately. 

A patentable invention must consist 
of the following steps: 

1) conception (conceiving the idea}, 
and 

2) reduction to practice. 

Conception consists not in thinking 
or discovering that to achieve a cer- 
tain result is desirable, but it consists 
of inventing a method of achieving the 
desired result, Long before Edison in- 
vented the electric light many people 
were aware that the invention of such 
a light was desirable, and it was the 
same with the telegraph, the telephone 
and countless other inventions. The 
patent laws, however, are not designed 
to reward those who merely realize 
that it is desirable to achieve a certain 
result, but are designed to reward those 
who conceive the means for achieving 
this result. 

As stated before, the patent statutes 
provide that the inventor must be the 
“original and first inventor or dis- 
coverer of the art, machine, manufac- 
ture, composition, or improvement...” 
for which he seeks a patent and that 
he shall make oath to this effect. The 
inventor must also be the “true in- 
ventor” of the invention covered by 
the claims in the patent application 
which he signs, These points are ex- 
tremely important as they may have a 
great effect on the validity of a patent 
after it has issued. If a patent be- 
comes involved in court for example, 
in an infringement suit. if the alleged 
infringer can show that the inventor 
whose name appears on the patent is 
not the actual inventor of the invention 
covered by the claims, the patent then 
becomes invalid and the suit lost. 

In research and in 
other instances in which more than one 
invention, it 


organizations 


person may work on an 


is of the greatest importance to ascer- 
tain whether the invention is the prod- 
uct of one inventor, called the “sole 
inventor” or whether it is the product 
of the joint efforts of two or more 
persons in which case the inventors 
are designated as “joint inventors.” 
For example, if the director of a re- 
search group conceives a method of 
bringing about a certain result he is 
the “sole inventor” even though the 
invention is actually brought to a 
working condition and tested by others 
at his direction, provided that the 
exercise of inventive ability was not 
required to bring the invention to com- 
pletion. On the other hand, if two or 
more persons work closely together 
each contributing to the invention, they 
are “joint inventors.” 

An invention should of course not 
be disclosed to outsiders or to the 
public during the period of its devel- 
opment unless the nature of the inven- 
tion makes public experimentation 
necessary. However, once an invention 
has been conceived, the inventor or 
inventors should describe it in writing 
and make a sketch if possible and 
should date and sign the description 
and/or sketch. The invention should 
then be disclosed to others who can 
understand the nature of the inven- 
tion, such as other technical workers 
or executives, The written, dated de- 
scription of the invention should then 
be witnessed by the persons to whom 
it is disclosed who should sign the 
description and write the words 
“noted” or “read and understood” with 
the signature. It is undesirable to have 
a non-technical person who does not 
understand the invention sign the in- 
vention record. 

The laboratory records of the con- 
ception of the invention and the steps 
in its reduction to practice should be 
kept in bound notebooks with each 
entry dated and immediately following 
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the preceding entry. Permanent ink or 
indelible pencil should be used. No 
blank pages should be left between 
work entries, and the use of loose leaf 
notebooks should be avoided. Erasures 
must be avoided; mistakes should be 
corrected by striking through with a 
single line and indicating the correc- 
tion. Paid bills and other evidences of 
experimental work should also be kept. 

As stated above, an invention must 
consist of two steps; first, conception 
and second, reduction to practice. Re- 
duction to practice may take place in 
two ways: 

1) actual reduction to practice, 
which is developing the invention to 
a workable state, or, 

2) constructive reduction to prac- 
tice, which consists of filing a patent 
application covering the invention. 

The most important thing to bear 
in mind regarding the development of 
an invention to the point of applying 
for a patent is the fact that, between 
the date of conception and reduction 
to practice, there must be reasonable 
diligence, This simply means that the 
inventor must keep working on his in- 
vention and attempting to improve it 
or to discover the limits of its useful- 
ness. If an inventor does not show 
reasonable diligence, another inventor 
may conceive the identical invention 
at a later date, develop it with dili- 
gence and file a patent application. In 
this case, the second inventor will be 
awarded the patent regardless of the 
fact that the first inventor had an 
earlier date of conception. On the 
other hand, if the first inventor de- 
velops the invention with reasonable 
diligence, another inventor cannot ob- 
tain a patent on the identical invention 
even though the second inventor makes 
the first application in the Patent 
Office for a patent. 

(End of Part 1. Part I will appear 


in an early issue.) 
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Figure |. Flow Diagram of Test Apparatus. 


Screen-Skirted Bubble Caps 


FREDERICK A. ZENZ 
Hydrocarbon Research, Inc., New York 


D. RING the past decade consider- 
able effort has been directed toward 
the development of improved liquid- 
vapor contacting devices in the form 
of rotating columns, perforated plates, 
packing materials, spray towers and 
newer types of bubble tray designs. 
Such a variety of shapes of bubble 
caps and slot openings have also been 
made available that it becomes ever 
more desirable to make a visual study 
of the bubbling action of these various 
caps and the subject of tray hydraulics 
in general. 

In order to investigate the perform- 
ance of various cap designs a simple 
test program was initiated, designed 
to give qualitative, rather than quanti- 
tative, evidence of the relative opera- 
tion. The flow diagram of the test ap- 
paratus is shown in Figure 1. All the 
reported tests were carried out with 
air and water as the vapor and liquid 
media. Room air was taken through a 
centrifugal blower and rotameter, and 
then entered the cap through a short 


pipe nipple welded to the top of the 
cap. In order to make the bubbling 
area conform more exactly to normal 
operation, a solid cylindrical block 
was centered under the cap to block 
off the volume normally occupied by 
the riser. Initial tests with a less ver- 
satile apparatus, consisting of a tray 
section, indicated identical bubbling 
action when air was permitted to enter 
through an actual riser. The use of a 
versatile glass tank arrangement as de- 
picted in Figure 1 greatly facilitated 
the photographic work. 

During the course of this investiga- 


THE screen-skirted bubble cap is a simple 
modification of the conventional type slotted 
cop. Relative pressure drop measurements 
and photographs of airwoter tests with sev- 
eral caps are presented by the author to illus. 
trate bubble cap flow characteristics. These 
tests indicate possible improved operating 
performance. By visual observation it ap- 
peors to give better liquid-vapor contact in 
addition to somewhat lower pressure drop 
ot high vopor rates. 


tion a completely new type of cap was 
developed which appears to give far 
better liquid-vapor contact. This cap 
is similar to the conventional round 
slotted bubble cap except that the slots 
are replaced by a nearly horizontal 
screen skirt. The principle and opera- 
tion of this screen skirted cap may be 
illustrated by a comparison of Figures 
2 and 3. Figures 2-a and 2-b depict 
schematically the operation of a con- 
ventional slotted cap at low vapor 
rates (slots about one-fourth open) 
and high vapor rates (slots fully 
open) respectively. The liquid-vapor 
contact which takes place in the liquid 
on the tray proper occurs within the 
volume V’, which is defined as the mass 
volume of gas and liquid which is 
capable of interacting. lt would there- 
fore obviously be desirable to design 
a cap which would increase V’, thus 
increasing separation performance, 
especially if this can be done with a 
minimum expenditure of energy (pres- 
sure loss or reboiler duty) while at 
the same time increasing tray stability. 
Figure 3 depicts the flow pattern of a 
properly designed screen-skirted cap. 
Note that this cap thrusts the formerly 
parabolicly depressed liquid-vapor in- 
terface into the body of the liquid on 
the tray, thus considerably increasing 
V, and decreasing the parabolic de- 
pression loss Ah’, a part of the head 
loss, Mh required to force the gas 
through the screen or slots, This reduc- 
tion in AA’ accounts for lower pressure 
losses in the screen skirt cap at high 
vapor rates. Obviously the mesh size 
of the screen must be properly chosen. 

It should be pointed out here that 
the screen-skirted bubble cap was orig- 
inally designed only for clean stocks 
and high liquid to vapor ratios where 
conventional caps are difficult to 
apply because the small gas quantities 
require the use of only a small num- 
ber of caps. 

In towers operating under heavy 
liquid loads with low-vapor rates the 
following is true: 1) the downspout 
area must be made large, and 2) since 
the quantity of vapor is small the 
number of bubble caps must be low 
in direct proportion to the volume of 


(a) Low Vapor Rote 


(b) High Vapor Rote 


Figure 2. Schematic IIustration of Slotted Cap Operation. 
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Figure 3. Flow Pattern for Lateral-Screen-Skirt Cap. 
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gas, causing the cap field to be a rather 
narrow bank. When the liquid flows 
across a narrow plate the resulting 
tray efficiency is lower than if the 
same liquid had flowed over a wider 
plate, provided that the degree of bub- 


bling on each plate is the same. Since 
the screen cap at the same gas volume 


per cap extends its bubbling action 
over a much greater area than a stand- 
ard bubble cap, an equal number of 
sereen caps will occupy a greater tray 
area than standard caps, thus length- 
ening the flow path and increasing the 
tray efficiency. 

Figure 4 presents a comparison of 
the recorded pressure drops and pho- 
tographs of the bubbling action of 
three, 3-inch tested at air 
rates of 5 to 65 cfm. per cap. The con- 
ventional slotted cap was provided 
with 34 equally spaced slots %)-inch x 
The extended cap, 
which many expected might operate as 


caps, 


Ly-ineh prong 
well as a skirted cap, also consisted 
of 44 slots *,-inch x Uy-ineh bent out- 
ward at an angle of 45°, The recorded 
pressure drops are only relatively sig- 
nificant inasmuch as riser and reversal 
in 


All 


pressure drop measurements and pho- 


losses are not fully accounted for 


the arrangement used in these tests 
tographs were taken under operation 
at an initial static seal of 2', inches 


of water above the top of the slots or 
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uppermost edge of the screen. 

The type of flow pattern shown in 
Figures 2-a and 2-b is represented in 
the photographs of the slotted cap 
operation at 10 efm, and 65 efm., 
respectively, The pattern depicted in 
Figure 3 is obviously represented in 
the photographs of the 30-mesh screen 
skirt cap. Experiments with a 10-mesh 


406 


screen skirt gave indications 
of even poorer vapor-liquid 
contact than shown by the 
slotted caps. The proper 
mesh size is governed by sur- 
face tension, relative density 
liquid to vapor and vis- 
cosity of the liquid. It was 
also noted that the surface 
characteristics of the screen 
affected the degree of vapor 
dispersion; a rough screen 
favored steadier flow of gas 
through the wires into the 
liquid, the air was apparent- 
ly reluctant to flow through 
highly polished screens. 
The 30-mesh screen skirt 
cap appears in all cases to 
give better liquid-vapor con- 
tact within the body of the 
liquid and within the thicker 
layer of “froth” on the sur- 
face. Operation over the en- 
tire range of air rates was re- 
markably “smoother” than 
in the slotted caps. This may 
possibly bear explanation. 
When the throughput per 
cap is less than a certain 
volume, the cap surges 
or back traps and in gen- 
eral operates in an unsatisfactory 
manner. Thus, consider the conven- 
tional slotted cap shown in Figure 4. 
At 5 cfm. the air bubbled through 
partly opened slots; the A? was 
2.71 inches of water; a difference of 
2.71 2.25 = 0.46-inch of water was 
exerted by the gas to open the slots. 
If a wave !4-inch high passed over the 


Figure 5. Comparison of Experimental Pressure Drops. 
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cap it would momentarily stop bub- 
bling or in other words it would surge. 
The total area of vapor-liquid contact 
for such a small throughput is ex- 
tremely small as can readily be seen 
in Figure 4. The screen skirted bubble 
cap, on the other hand, has a higher 
pressure loss at these low vapor rates, 
thereby minimizing the surging tend- 
encies, and at the same time distributes 
the vapor over a wider area, affording 
better contact, At 5 cfm, the critical 
AP would now change from 0.46-inch 
to 3.06 —2.25==0.8l-inch of water 
and in addition the caps could be 
spread more widely without loss in 
efficiency. 

At air rates of 5 to 30 cfm. the 30- 
mesh screen incurs greater losses, while 
at rates above 30 cfm. the pressure 
losses are less than in the conventional 
slotted cap. Figure 5 is a plot of the 
observed pressure drops. In a conven- 
tional bubble cap the pressure drop 
can be broken down into two main 
components, the static head above the 
slots and a depression in the main 
body of the liquid as the gas forces its 
path through the slots. An examina- 
tion of Figure 4 shows that for low 
throughputs the equivalent liquid- 
vapor contact volume (described in 
Figure 2-a) is small per unit of gas 
pumped through the cap, for example, 
at 5 cfm. the Ah is equal to 0.46-inch 
of water, and the V is very small as 
seen in the photograph. On the other 
hand, the screen skirted cap at the 
same throughput has a higher Ah 
which is converted into a much larger 
V and also permits smoother opera- 
tion, as described above. 

It can be concluded that at low flow 
rates the effective liquid-vapor inter- 
acting volume is much greater, in pro- 
portion to SA for the screen cap than 
for a slotted cap. This is illustrated 
schematically by the shaded area in 
Figure 5. At high vapor rates a prop- 
erly designed screen cap will give 
equally effective, if not better, contact 
than the conventional slotted cap and 
even at a lower pressure loss, as shown 
in Figure 5 and the comparison of the 


E= Efficiency, % 
r = Bubble radius 
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Figure 6. Effect of Bubble Size on Efficiency in Bubble Cap Absorbers. 


65 cfm. photographs in Figure 4. The 
extended prong type cap appears to 
give nearly as good contact as the sim- 
ple slotted cap and operates at lower 
pressure drops since the liquid need 
not be depressed as far to give the 
equivalent slot opening. 

A rough quantitative estimate of the 
possible increase in efficiency to be 
anticipated with screen skirt caps may 
be made from a correlation of gas- 
film controlling absorption experi- 
ments in conventional bubble cap tow- 
ers recently reported by Etherington.’ 
Figure 6 is based on this correlation 
and indicates the effect of bubble 
radius on Murphree plate efficiency. 
The solid curves indicate the experi- 
mental range of bubble radii reported 
and the dashed curves indicate the ef- 


Figure 7. Schematic Isometric of Screen-Skirt Sheet. 


fect that may be calculated over the 
entire range of Etherington’s correla- 
tion. From enlarged photographs it 
was estimated that the bubble radius 
for a screen skirt cap is at least 30 
percent smaller than the equivalent 
radius of a bubble formed at a slotted 
cap. The minimum increase in effi- 
ciency, E,-—— E,, to be expected when 
changing from conventional! slotted 
caps operating at efficiency E, may be 
estimated from Figure 6 along a curve 
of r,/r,, equal to 0.7, 

The principle of this type of screen 
skirted cap lends itself very simply to 
application over an entire tray; caps 
without slots may be mounted in the 
usual manner and the entire area be- 
tween caps given screen coverage by 
perforating a large sheet of screen to 
accommodate the cap arrangement, 
then slipping this sheet down over the 
caps already mounted on the tray. At 
the time the cap holes are punched in 
the screen it may also be crimped to 
give the proper angle of inclination 
about each cap. Figure 7 is a schematic 
isometric of a portion of a screen sheet 
of this proposed type of one piece 
construction for full tray coverage 
on triangular cap spacing. The screen 
sheet may be spot welded to the tray 
at several points or possibly otherwise 
fastened to a few of the caps. 
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Stee! Maker, of the Isthmian Steamship Lines, loading equipment for the Hawaiian Islands refinery 
of Pacific Refineries, Ltd. It docked in Honolulu May 14. All photos courtesy Arnold Hegwer, Fish 
Engineering Corporation, engineer. 


“Packaged” Butane-Asphalt Refinery 


Arrives at Honolulu Site 


a. main objective of the Honolulu 
refinery installation for Pacific Refin- 
ers, Ltd., is to transport butane to the 
Islands from the mainland as a bulk 
shipment for use as LPG fuel to serve 
the population of the Islands not now 
being served by manufactured gas 
from the plant of Honolulu Gas Com- 
pany; in addition. to supply Honolulu 
Gas Company with a better grade of 
oil for making manufactured gas to 
improve the service to its customers. 

Butane is now being transported to 
the Islands as a package shipment in 
cylinders, the cost of which prohibits 
its extensive use of a fuel, Likewise, 
the cost of importing to the Islands a 
refined product for gas plant charge 
stock would be prohibitive on account 
of the initial cost of the refined prod- 
uct and the higher transportation rate. 

The estimated total population of 
the Hawaiian Islands as of 1948 was 
approximately 540,500, of which Ho- 
nolulu had 277,129, The gas company 
in December, 1948 had 36,556 meters 
or one to every 7.6 persons. The aver- 
age general service and refrigeration 
customer used 55,247 cubic feet yearly 
which is equal to 268 gallons of bu- 
tane. The population of Hawaiian Is- 
lands outside of Honolulu is 263,000 
and with the exception of Hilo’s 29,- 
620 population is not now served by 
gas. The price factor has limited dis- 
tribution of LPG to this quarter of a 
million people, It is understood that 
the manufactured gas plant in the city 
of Hilo is to be discontinued and its 
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Below, left—Loading the debutanizer tower, 92 feet long, 42 inches diameter, and weighing 40,000 pounds on the deck. Heat exchangers, accumu- 
: lators, small process vessels, pipe, valves, fittings, instruments, ladders, platforms, and other equipment had been loaded into the ship's hold. 
Below, right—Cranes lifting one of the two boilers weighing 64,000 pounds each. To obtain proper weight distribution, the boilers, shipped to ; 
Houston from Michigan, were loaded one on each side near the center of the ship. 
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THE FIRST OIL refinery in the Hawaiian Islands is under construction in 
the harbor district of Honolulu. Costing approximately $1,500,000, the new 
plant is designed for 1,080,000 barrels per year of special charging stock, 
from which it will produce 2,721,000 gallons of butane, 508,000 barrels of 
gasoil, and 90,000 tons of asphalt. Butane, previously shipped to the 
Islands in pressure cylinders, will be dissolved in a mixture of heavy oils 
and shipped in standard tankers from California as charge to the plant. 
Thus, the products the refinery will produce are transported economically 
in bulk shipments to the Islands. 

As a result of the refinery, gasoil, a more efficient fuel for manutac- 
tured gas, will be used in the Honolulu manufactured gas plant instead of 
heavy residual oil. In addition, butane from the refinery will be distributed 
to the outlying areas not served by city gas. The asphalt will serve for 


Island road building, for roofing construction, etc. 

One of the most interesting phases of construction of the refinery for 
Pacitic Retiners, Ltd. by Fish Engineering Corporation of Houston, was 
that of supplying the equipment to the site. Approximately 90 percent of 


the heavy equip 


boil lers, towers, storage tanks, and heat exchangers 


—and acces 


ts, valves, pipe and fittings—were 


specified and ordered shipped from the manufacturers to Houston, desig- 
nated the equipment grouping center. When this equipment had been re- 


ceived, it was loaded aboa 
“one-ship load.” 


ship and transported to the plant site—a 


Ray C. Fish, president of Fish Engineering, provided the accompanying 
discussion. Completion of the refinery is expected late this summer. 


customers will be supplied with butane 
from the new refinery. 

On the basis of 7.6 persons per 
meter, it can be assumed that the po- 
tential market for liquefied petroleum 
gas ot the balance of the population of 
263.000 not now being served with gas 
equals a potential market for liquefied 
petroleum gas of 9,260,000 gallons per 
year. The ultimate market on the basis 
of 5 persons per installation would 
equal an ultimate potential market of 
14 million gallons per year. 

Under the refinery type of opera- 
tion, it is estimated that butane can be 
distributed to the various customers at 
a price equal to the present delivered 


cost to the Islands, which will make 
the butane competitive, or less than 
other types of fuels, and thus make for 
the wide use of butane. On the basis of 
transporting butane as a bulk ship- 
ment to the Islands and thus making it 
available to the consumers at approxi- 
mately half the present retail price, it 
is believed a minimum market of ap- 
proximately 5 million gallons per year 
is available to the operation. 

The oil charge stock requirements of 
Honolulu Gas Company for manufac- 
tured gas purposes average approxi- 
mately 400,000 barrels of oil per year. 
Bunker “C” fuel oil is now being used 
for this purpose. The oil, a heavy as- 


phalt base oil from California, results 
in a considerable amount of gum, tar 
and sulphur deposits in hee Ee distri- 
bution system. It is believed that the 
efficiency of the manufactured gas op- 
erations can be improved as much as 
20 per cent, by using heavy gasoil as 
a fuel, Resulting improvement in qual- 
ity of gas and service will make for the 
greater use of gas by present and new 
customers. 

This basic oil requirement for the 
gas plant will be used as the “carrier” 
for transporting the butane to the Is- 
lands in bulk, the butane being dis- 
solved into this material. 

In addition to the fuel requirements 
for the gas plant, asphalt is being 
transported to the Islands as a package 
shipment in drums. Present yearly 
consumption of asphalt approximates 
50,000 tons (290,000 barrels) per year. 

The oil charging stéck suitable for 
supplying the basic fuel requirements 
of the Honolulu gas plant and the as- 
phalt requirements of the Islands is 
California heavy asphalt base crude or 
reduced crude from a refinery, Labora- 
tory experiments have shown 6 per 
cent butane could be dissolved into 
such oil and the mixture transported in 
standard type oil tankers and handled 
without undue losses. 

Present oil charge stock require- 
ments for the gas plant and the present 
market for asphalt equal 690,000 bar- 
rels per year, an amount of “carrier” 
stock that will transport approximately 
40,000 barrels (1,680,000 gallons) per 
year of butane. 

In addition to these amounts of oil 
required, there will also be required an 
additional volume of gasoil for cut- 
back stock with asphalt to produce 


Another view (below, left) during loading of the debutanizer tower. an 
in di i , right—Loading one of the butane storage tanks, shipped from Louisiana 


to Houston. 
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road oil. So it appears that present 
“carrier” stock will care for a mini- 
mum butane dissolved in the “carrier” 
oil of from 1,680,000 to 2,000,000 gal- 
lons per year, 

Oil requirements for the gas plant 
likely will increase and this increase 
in demand of “carrier” stock will, of 
course, permit transporting more bu- 
tane to the Islands to meet the devel- 
oped market for butane. Should the 
market for butane develop beyond the 
“carrier” capacity, then fuel oil as re- 
quired by other industrial users can 
also be used as “carrier” stock, which 
would produce from the present refin- 
ery unit approximately 2,700,000 gal- 
lons per year of butane. 

The refining installation is designed 
to process 3000 barrels per day of oil 
charging stock of the general specifica- 
tions contracted for with Standard Oil 
Company of California. The process 
design of the plant incorporates stand- 
ard and proven processes and consists 
primarily of two units, one for the dis- 
tillation of butane from the oil charge 
stock, purification and dehydration of 
the butane for market, and the other 
for the vacuum distillation of the re- 
duced crude into gasoil and specifica- 
tion asphalt. 

The butane will be removed as an 
overhead product from a pressure bu- 
tane stripper fractionating tower, con- 
densed as a liquid, treated for sulphur 
and dehydrated, The butane stripper 
will be equipped with a side-stream 
stripper for fractionating any naphtha 
contained in the charge stock, which 
will be blended with the gasoil made 
from the asphalt column 

The butane-free bottoms from the 
butane stripper will then pass through 
a heater where the temperature of the 
charging stock will be raised and will 
flow to the asphalt fractionating col- 
umn operating under vacuum where 
gasoil will be removed as a side stream 
The gasoil will be used for manufac- 
tured gas plant charge stock and as 
eut-back stock for road oil. The bot 
toms from the vacuum column will be 
specification asphalt, The asphalt col 
umn will also be equipped with a 
second side stream stripper for remov- 
ing diesel oil if, as and when the 
charge stock contains such a cut. 

The refinery will be complete with 
maximum heat exchange equipment to 
minimize the amount of fuel required 
for its operation Instruments and con- 


trols will be used to make the plant as 


nearly automatic in operation as possi- 
ble. The tankage for storage of charge 
stock will be of floating-roof design to 
hold weathering losses to the mini- 
mum. Pressure storage will be pro- 
vided for storage of butane. The bal- 
ance of the storage for asphalt, road 
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Forward deck of the Steel Maker. The debutonizer is at the left and the vacuum tower at the right. 
Two butane storage tanks, each having a capacity of 30,000 gallons and weighing 67,000 pounds, 
were also loaded on the ship. 


oil, naphtha, gasoil, etc. will be of at- 
mospheric type. 

Two water-tube boilers will furnish 
steam requirements of process and op- 
eration of certain pumps. Electricity 
will be purchased locally. 

Fresh water requirements will be ob- 
tained from the city water supply, and 
the water required for the process cool- 
ing and condensing will be salt water 
circulated from the ocean. 

Loading facilities will consist of a 
butane truck loading dock and an as- 
phalt and road oil truck loading dock. 
Skid tanks and/or truck trailers for 
shipment of the finished products to 
other islands will also be loaded at 
these points. Butane bottling facilities 
will be installed at the plant. The gas- 
oil produced will be transferred direct 
from the plant storage to Honolulu 
Gas Company by pipe line. 

The normal charge stock to the re- 
finery will consist of a mixture of gas- 
oil and asphalt residuum containing a 
maximum of 6 per cent by volume of 
butane. The mixture of asphalt and 
gasoil will form a mixture not to ex- 
ceed 53 per cent by volume of asphalt, 
with an average asphalt content over a 
six-months period of 50 per cent, The 
plant is designed for the maximum of 
flexibility of operation to meet market 
requirements. The market requirements 
of road oil will define the method of 
operation for the asphalt column as to 
the nature of the two gasoil cuts that 
will be made, 


Operating at a charge stock rate of 
3,000 barrels per day of average oil 
charge stock, the plant is estimated to 
produce 47,370 gallons of light gasoil, 
11,850 gallons per day of heavy gas- 
oil, and 250 tons of asphalt to storage 
per day, with the first column in the 
plant producing 7560 gallons per day 
of butane. Under other operating con- 
ditions, the second column will pro- 
duce 20,750 gallons of light gasoil, 
38.470 gallons of heavy gasoil. and 250 
tons of asphalt per day, with the first 
column producing the same amount of 
butane of 7560 gallons per day. 

It is also possible that at times the 
stock shipped will contain material 
lighter than gasoil and falling within 
the naphtha range. Under such condi- 
tions the butane stripper column is de- 
signed so that this naphtha cut can be 
removed and withdrawn as a side 
stream from the column so that the 
naphtha will not pass overhead and 
contaminate the butane. 

The plant as designed is guaranteed 
to produce from the average feed stock 
the quantities and compositions as out- 
lined, the asphalt produced being of a 
penetration range as desired between 
60 and 100. 

The yearly capacity of the refinery 
as designed is 1,080,000 barrels per 
year of charge stock of which 6 per 
cent can be butane, equal to 64,800 
barrels (2,721,600 gallons) of butane: 
508,000 barrels per year of gasoil; and 
90.000 tons per year of asphalt. 
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analysis consist essentially of the elec- 
trolysis of solutions of electroreducible 
or electrooxidizable substances, using 
a completely polarized electrode in 
conjunction with one that is not polar- 
izable. The resulting current-voltage 
curve may be recorded, The curve ob- 
tained can be evaluated to determine 
the identities and respective concen- 
trations of the reducible or oxidizable 
substances present, Inasmuch as a 
number of significant characteristics 
of polarography exist which make the 
method of special interest, and be- 
cause many of the analytical prob- 
lems in the petroleum industry are 
readily solved by applying these tech- 
niques, a general orientation concern- 
ing methods and applications seems 
warranted, 

Both organic and inorganic sub- 
stances can be determined by means of 
polarography although the method is 
not applicable in all cases. Those sub- 
stances which are readily oxidized or 
reduced generally lend themselves to 
analysis and so provide a wide variety 
of applications. Particularly signifi- 
cant factors contributing to the use of 
polarographic methods are the sensi- 
tivity, which permits the analysis of 
solutions which are one hundredth to 
one millionth molar with respect to 
the substance to be determined; the 
accuracy, which is usually less than 
two percent error; the versatility, 
which permits analysis of a given 
sample where concentrations may vary 
over a thousandfold with no more 
modification of procedure than a twist 
of a shunt setting; and rapidity, which 
enables critical evaluation of prepared 
solutions to be completed within five 
minutes and with certain modifications 
of technique, individual determina- 
tions can even be completed in less 
than one minute. 

A number of monographs and re- 
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Figure 1. Scheme of Circuit Used for Polarographic Analyses 


views are available which cover the 
principles, general instrumentation, 
and methods of polarography.'® 
Of special interest are the current re- 
views of recent developments,'*'* as 
well as the annual reviews on organic 
polarography.*'*? An excellent survey 
of applications of polarography in 
organic analysis is also available,** 
and a comprehensive summary of the 
polarographic determination of car- 
bonyl compounds has recently ap- 


peared.'® 


Instrumentation and Method 

As mentioned previously, polarogra- 
phy involves an electrolysis of solu- 
tions in which a completely polarized 
electrode is used together with one 
that is not polarizable; the usual ar- 
rangement is to employ a dropping 
mercury pool or a calomel reference 
electrode. A source for applied e.m.f. 
(electromotive force) is provided by 
means of dry cells and a means of 
integration between selected potentials 
is obtained through the use of a slide 
wire, A sensitive galvanometer is used 
for current measurements and an Ayr- 
ton shunt is added to extend the sensi- 


NEW ANALYSIS techniques 
have been developed which are 
especially suitable to the needs 
of refinery laboratories. The 
polarograph is useful for the de- 
termination of tetraethyl lead in 
gasolines, small amounts of in- 
organic additives in lubricating 
oils, sulfur in its various forms, 
the analysis of catalysts for ma- 
jor components, trace additives 
and impurities, and many others. 
The discussion originally was 
before the December, 1949, re- 
gional meeting of the American 
Chemicol Society at Oklahoma 
ity. 
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tivity range. The essential instrumenta- 
tion of a manual-type instrument is 
shown in Figure | and the schematic 
diagram of a photographically record- 
ing instrument is shown in Figure 2. 
Of special interest for industrial work 
are the strip chart recording instru- 
ments which are relatively unaffected 
by minor vibrations—an important 
characteristic for many laboratories. 
Examples of such instruments are the 
Visible Recording Polarograph 
(Model XXI), the Polaro-Analyzer, 
and the Electrochemograph. 

The portable instrument recently 
described by Delahay* should be of 
interest for industrial work since it 
eliminates the necessity of using a 
delicate galvanometer. With such an 
instrument it will be possible to make 
on-the-spot checks and to move the in- 
strument wherever and whenever nec- 
essary. The Elecdropode, a manually 
operated instrument suitable for mov- 
ing to points of need, has proven to 
be a dependable and handy analytical 
tool, 

The methods of polarography may 
vary considerably according to cir- 
cumstance, The usual procedure em- 
ploys previously prepared aqueous so- 
lutions of the substance or substances 
to be determined which are placed in 
electrolysis cells containing a mercury 
pool or which are in electrical contact 
with a saturated calomel electrode. 
The solution to be electrolyzed should 
contain a suitable supporting electro- 
lyte and should ordinarily be free of 
oxygen, either through use of sulfite 
or by purging with nitrogen. The 
dropping mercury electrode is then 
inserted and a plot obtained of the 
change of current with increasing po- 
tential drop across the electrodes. By 
use of plots of diffusion current versus 
concentration, working curves can be 
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obtained; for control work arbitrary 
voltage settings can be selected before 
and after current-voltage curve inflec- 
tions and the difference in current at 
these selected points used for estab- 
lishing the concentrations of sub- 
stances under observation. 


Applications 


A survey of petroleum laboratories 
known to have polarographs disclosed 
that most companies have made good 
use of their instruments. In one or 
two cases it was reported that polarog- 
raphy seemed to have little to offer 
and attention was called to the lack 
of published procedures in which 
these methods were actually used in 
solving refinery problems, In this re- 
gard it should be pointed out that be- 
cause standard procedures of polaro- 
graphic analyses are available for 
such a wide variety of determinations 
and because often only slight modifi- 
cations are required to adapt such pro- 
cedures to refinery problems, many 
laboratories have been reluctant to 
publish accounts of specific applica- 
trons, 

Some idea of the general impor- 
tance of polarographic techniques to 
the petroleum industry can be ob- 
tained from the statement by Simpson” 
that in the Socony-Vacuum Laborato- 
ries one polarography is used for both 
service and development work, and to 
date 22 methods have been developed 
or adapted to specific problems, The 
service work completed in August, 
1949, consisted of 577 determinations 
of which one-third were for organic 
materials and two-thirds were for 
metallic constituents. 

The following summary of estab- 
lished uses of polarography is pre- 
sented to serve as an orientation; in 
most cases the details of procedure 
are omitted since standard methods 
are applicable. The examples cited 
are by no means the only ones known 
but are representative of control and 
special analyses encountered in many 
refineries. Research problems can often 
be followed polarographically but it 
would extend the present discussion 
unsoasend,t} to try to include such 
applicatiohs at this time. 


Inorganic Applications. Probably 
the application of the polarograph 
that has aroused the most widespread 
interest throughout the petroleum in 
dustry has been the determination of 
tetraethyl lead in 1940 
Frediani and Bass’ described a polar- 
method for 
solution obtained by extraction of the 


gasoline, In 


ographic« analysis of the 


with hydrochloric acid a 
ASTME D526 Their method 


reduced the time required for an an 


gasoline 
cord to 


alysis considerably as compared to the 
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various chemical procedures. A sim- 
plification and refinement of the 
method of Frediani and Bass has re- 
cently been published by Borup and 
Levin.’ In this procedure 10 ml. of 
gasoline is extracted with 10 ml. of 
hydrochloric acid on a steam bath. 
This aqueous layer is diluted to vol- 
ume and analyzed polarographically. 
Statistical analysis of the data obtained 
from a large number of analyses indi- 
cated that the precision of the method 
is equal to that of chemical methods. 
An average deviation of 0.02 ml. of 
tetraethy! lead per gallon may be ex- 
pected, As many as 35 analyses can be 
completed in one man day, and for a 
single determination an elapsed time 
of only one hour is required, 


Numerous modifications in the de- 
tails of the analysis have been devised 
by various petroleum laboratories, but 
as yet no method has been published 
that would eliminate the extraction 
step. Obviously, such an improvement 
would effect an additional saving in 
time for the analysis of gasoline. 

Many modern lubricants contain 
small amounts of inorganic additives 
as oxidation inhibitors, detergents, etc. 
The polarograph is particularly well 
suited for the determination of these 
additives because of the small amounts 
involved and the absence of other in- 
terfering metals. Zinc, cadmium, cop- 
per, tin, antimony, chromium, barium 
and sodium are a few examples of 
additives that can be determined po- 
larographically. Although the proce- 
dures vary depending upon the metal. 
its anion, and the nature of the oil, the 
metal is usually removed from the oil 
by acid extraction or dissolution of the 
ash in acid, The metal is then meas- 
ured by conventional polarographic 
techniques. 

The determination of sulfur in its 
various forms is one of the most trou- 
blesome analyses encountered in a pe- 
troleum laboratory, because of the 
many forms in which the sulfur is 
found, and the fact that it is frequently 
present in trace quantities. The poison- 
ing action that even small amounts of 
sulfur have on some catalysts and its 
deleterious effects on product qualicy 
make the determination of sulfur an 
important problem, 

\ polarographic method for deter- 
mination of elemental sulfur has been 
Proske’* He utilized a 
pyridine solvent with a mixture of 
acetic acid, sodium acetate, and tylose 
as supporting electrolyte. Although 
Proske applied the method to the anal- 
ysis of rubber, it is presumably appli 
cable to petroleum products 

\ modification of the polarographic 
method in which a substance is deter- 


desc ribed by 


mined titrimetrically and the polaro 


graph is used to detect the endpoint 
has been used to determine mercap- 
tans.” The sample is dissolved in am- 
moniacal alcohol and titrated with 
silver nitrate solution. The increase in 
diffusion current caused by the pres- 
ence of excess silver ions signals the 
endpoint. As little as 0.2 mg. of mer- 
captan can be determined with an 
error of 1 or 2 percent. This am- 
perometric procedure can also be used 
to determine disulfides.* The disul fides 
are reduced to mercaptans by treat- 
ment with zinc amalgam and the mer- 
captans titrated with silver nitrate. 

A polarographic procedure has been 
found useful for the determination of 
very small amounts of hydrogen sul- 
fide in hydrocarbon gases, in hydro- 
gen, and in hydrogen-carbon monoxide 
mixtures (synthesis gas). A measured 
volume of gas is scrubbed through a 
standard dilute solution of cadmium 
acetate, with sodium acetate added as 
a supporting electrolyte. The decrease 
in concentration of cadmium, meas- 
ured polarographically, is propor- 
tional to the amount of hydrogen sul- 
fide absorbed. Amounts of hydrogen 
sulfide as small as | mg. per cubic 
meter of gas can be determined. By 
conversion of other sulfur compounds 
to hydrogen sulfide by passage of the 
gas over aluminua or platinum at 
900° C..° the total amount of sulfur 
in the gas can be measured. 

The analysis of catalysts both for 
major constituents and for trace addi- 
tives and impurities has become in- 
creasingly important in recent years 
because of the growth of catalytic re- 
fining processes, It would not be feasi- 
ble to discuss in this paper all the 
many applications of polarography to 
this type of analysis, but two exam- 
ples will serve to illustrate its use- 
fulness. 


More Rapid Procedure 

Silica-alumina catalysts are thought 
to be adversely affected by relatively 
small amounts of sodium. The anal- 
ysis of such materials for sodium by 
chemical methods is time-consuming. 
4 more rapid polarographic proce- 
dure, which is also applicable to other 
types of catalysts, has been described 
by Weaver and Lykken.*” The catalyst 
is dissolved in sulfuric and hydro- 
fluorie acids, the solution evaporated 
to dryness. and the residue redissolved 
in water. An excess of tetraethy! am- 
monium hydroxide is added as sup- 
porting electrolyte. and the sodium 
measured polarographically. The ac- 
curacy is reported to be } percent 
of the amount of sodium present and 
amounts less than 0.1 percent sodium 
can be determined, 

Other trace elements, such as iron, 
lead, cadmium. and nickel. have also 
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been determined in silica-alumina cat- 
alysts. 

Small amounts of nickel have a del- 
eterious effect on the hydrocarbon syn- 
thesis reaction when the Fischer cata- 
lyst, cobalt-thoria-carrier, is used. The 
determination of small amounts of 
nickel in the presence of cobalt is a 
difficult analysis by chemical methods. 
A simple and rapid polarographic 
procedure has been devised for this 
analysis. The catalyst is dissolved in 
hydrochloric acid and pyridine added 
to provide a supporting electrolyte. 
The polarographic wave of nickel in 
this solution is well-defined even in 
the presence of a thousandfold excess 
of cobalt.** 


Metal constituents of feed stocks 
have been determined polarographi- 
cally, including such metals as vana- 
dium, iron, copper and nickel. 

The oxygen content of water can be 
determined easily by the polarograph. 
In the petroleum industry this is use- 
ful for measuring oxygen in cooling 
waters in guarding against corrosion. 
Another application is to the determi- 
nation of oxygen in waste streams 
where low oxygen content would en- 
danger marine life. The oxygen con- 
tent of gas can also be determined 
polarographically by absorbing the 
oxygen in a solvent and measuring the 
dissolved oxygen. 

A large number of miscellaneous 
applications exist. For example, lead 
in Doctor solution and in air has been 
determined polarographically. Nickel 
has been determined in alcohol and 
various metals present in acids and 
other heavy chemicals have been de- 
termined at the dropping mercury elec- 
trode. Sulfates from hydrocarbon sul- 
fonates have been estimated by am- 
perometric titration. 

Organie Applications. Although 
the potential applicability of polarog- 
raphy to the determination of organic 
substances in petroleum products is 
very great, the difficulty of selection 
of a suitable solvent has been a limita- 
tion, Since petroleum products are 
largely insoluble in water, nonaque- 
ous solvents are required, This pre- 
sents certain problems in technique. 
such as providing a supporting elec- 
trolyte, and removing all dissolved 
oxygen. However. a number of useful 
applications have been made and many 
more are undoubtedly possible. 

The importance of naphthalene as 
a raw material for manufacture of 
phthalic anhydride necessitated a sim- 
ple routine method for determination 
of naphthalenes in petroleum frac- 
tions. Burdett and Wood* described a 
polarographic method that gave the 
amount of naphthalene, acenaphthene, 
and 8-methylnaphthalene in kerosine 


Figure 2. 
Diagram of Polaro- CG s 
graph and Electrolytic 
Cell. 
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and light gasoil in 30 minutes of anal- 
ysis time. The sample is weighed into 
a solvent consisting of 85 percent di- 
oxane and 15 percent water and which 
is 0.1 M with tetra-n-buty! ammonium 
iodide as supporting electrolyte. A 
polarogram is made between —1.8 
and —2.3 volts. The wave-height is 
proportional to the sum of naphtha- 
lene and its derivatives in the sample. 

Other aromatic polynuclear hydro- 
carbons are also reducible at the drop- 
ping mercury electrode,** and could 
probably be determined polarographi- 
cally, 

The determination of aldehydes is 
of importance, and the routine estima- 
tion of acetaldehyde in alcohol is very 
well suited to polarographic tech- 
niques, Determination of acetaldehyde 
in complex mixtures of olefins and 
diolefins and in liquefied C, cuts of 
butadiene has been described by Elving 
and Rutner.’ Saturated aliphatic ke- 
tones are not readily determined po- 
larographically,’® but derivatives 
obtained with Girard’s reagent or 
phenylhydrazine can be reduced at the 
dropping mercury electrode, Aromatic 
ketones. and 8 diketones and 
B-unsaturated ketones can be deter- 
mined directly. 

Various substituted acetylenes and 
olefins are reducible at the dropping 
mercury electrode,’*** and therefore 
could be determined polarographi- 
cally. Such compounds include sty- 
rene, stilbene, and phenyl-substituted 
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ethylenes. Isolated double or triple 
bonds are not reducible, 
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Above—A general view of Esso’s Bayonne wax-making facilities, modernized by the M.E_K. plant, which produces 20 percent of the world’s supply. 
Building in right background houses rotary filters which represent the heart of the process. Solvent storage tanks are shown in front of the 
building. Below—View of distillation recovery side of M.E.K. plant. On the left is seen the distillation units and the filter feed tank on the right. 


Bayonne Modernization 
Includes New Wax Plant 


3] ATION of a modern solvents de-waxing plant, 


which replaces with a continuous and automatic process 


the traditional manual wax-making operation, was held 
May 15 at the Bayonne Refinery of Esso Standard Oil 
Company 

The new de-waxing unit (M. FE. K. plant) will produce 
178 million pounds of wax annually and completes the lat 
est general modernization of the 75-year old plant, the old 
est in the Esso Company and a specialty plant producing 
wax, lubricating oils and asphalt 

Stanley C. Hope is president of Esso and William Naden 
is an Esso director and general manager of manufacturing 

Phe modernization program includes the installation of 
a new boiler house and two new boilers capable of produc 
ing 400,000 pounds of steam per hour 

In the past, wax was separated from chilled oil im plate 
or frame presses. Solidified wax was retained on canvas 
cloth filters and the wax cake removed by hand scrapers 
De-waxed oil flowed beneath the press and was processed 
into lubricating oils 

In the modern operation, a waxy feed stock is mixed 
with a solvent composed of methyl-ethyl-ketone, benzol 
and toluol. This lowers the viscosity of the oil feed and 
accelerates the separation of wax from the oil. Rotary fil- 
ters effect the actual separation 
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High-pressure Hydrogenation 
Of Carbonaceous Matter 


PART Vi 


THE VAPOR PHASE 
IN INDUSTRY (Section A) 


PETER W. SHERWOOD 
Koppers Company, Inc., Pittsburgh 


‘i principal function of vapor 
phase pressure hydrogenation is to 
convert high-boiling vaporizable oils 
into lighter products, and more par- 
ticularly into gasoline. It differs in this 
function from thermal and catalytic 
cracking processes by producing solely 
gasoline (together with some liquefied 
petroleum gases), if so desired, with- 
out the simultaneous deterioration of 
some feed to heavy residue oils which 
is unavoidable in standard cracking 
operations. 

The process is almost universally 
applicable to oils boiling below 620) 
F., regardless of their origin. The 
greatest amount of experience has been 
gathered for the conversion of the mid- 
dle oils produced either during the 
liquid-phase hydrogenation process or 
by the topping of low-temperature car- 
bonization tars. The process is, how- 
ever, also highly suitable for the up- 
grading of cracking cycle stocks which 
are normally quite refractory but 
which can be rendered at least as 
amenable to further cracking as the 
virgin stock from which they are de- 


rived, By incorporating high-pressure 
hydrogenation into the refinery opera- 
tion cycle (as has been done at the 
Baton Rouge, La., plant of Esso Stand- 
ard Oil Company), it is therefore pos- 
sible to derive much higher gasoline 
yields from crude oil stocks than can 
otherwise be obtained. 

The gasolines produced in the course 
of the vapor-phase hydrogenation 
process are generally highly aromatic 


STRATEGIC and economic con- 
siderations are placing high pres- 
sure hydrogenation into the 
limelight as a means of increas- 
ing the useful products obtain- 
able from petroleum, and as a 
process for the production of 
liquid fuels from coal. 

This sixth article in a series 
of eight discusses hydrogenation 
in the vapor phase in which mid- 
dle oils are upgraded to motor 
or aviation gasoline in yields un- 
obtainable by any other commer- 
cial process. 
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and possess good octane numbers. The 
hydrogen content of the products is 
not necessarily higher than that of the 
feed stocks, 

Of controlling importance in the 
process are the catalyst, the partial 
pressure of hydrogen, and the operat- 
ing temperature, The temperature level 
is determined by the activity of the 
catalyst and by the hydrogen content 
of the raw material. The earliest 
poison-resistant hydrogenation cata- 
lysts which attained industrial signifi- 
cance (Zn-Mg-Mo) required compara- 
tively high operating temperatures, 
ranging between 840° and 930° FP. 
The temperature level is determined by 
the raw material—-aromatic raw mate- 
rials, which are thermally more stable, 
require a higher temperature than do 
feed stocks rich in hydrogen, Operat- 
ing pressure has been 3700-4400 psi. 
from the very beginnings of high- 
pressure hydrogenation. 

The disadvantage of operation at the 
high temperatures required for the 
weakly active molybdenum base cata- 
lysts is twofold: 1) At the elevated 
temperatures, gas formation is high 
and gasoline yields are accordingly 
low. The hydrocarbon gases are fairly 
high in methane content under these 
conditions, which represents a very ap- 
preciable loss of valuable hydrogen. 
2) Very highly aromatic oils cannot 
be satisfactorily processed unless very 
high hydrogen pressures are employed 
or unless the feed is prehydrogenated. 
This difficulty is, of course, due to the 
highly refractory nature of aromatic 
oils to cracking and splitting opera- 
tions. The hydrogenation equilibrium 
must be displaced in the direction of 
naphthenic oils in order to render the 
charge more amenable to the desired 
breakdown reactions. 
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To minimize the gas formation, the 
hydrogenative splitting process is not 
carried out in a once-through opera- 
tion. Instead, the product leaving the 
converter contains about 50 percent 
gasoline and 50 percent middle oil 
which must be recycled after topping 
(C-distillation). It is important that 
the hydrogen content of the C-middle 
oil be equal to or higher than that of 
the fresh feed, Otherwise, the recycle 
stock will be more refractory to split- 
ting than the charge, the conversion 
rate will gradually deteriorate, and 
finally reach a dead point. 

In order to overcome these difficul- 
ties, it was necessary to develop a 
poison-resistant catalyst which exhibits 
a high hydrogenating activity and suit- 
able splitting characteristics at lower 
temperatures. G. Farbenindustrie 
was able to find such a catalyst in pure 
tungsten sulfide (5058) which was 
eventually used in the majority of Eng- 
lish and German hydrogenation plants 
and is believed to have been also uti- 
lized in the United States. 

This catalyst can be operated satis- 
factorily at temperatures between 790 
and 840° F., whereby the exact tem- 
perature level is again determined by 
the hydrogen content of the feed stock. 
In order to maintain the activity of the 
tungsten sulfide catalyst, it is necessary 
to insure a minimum sulfur concentra- 
tion (.4-.5 percent based on fresh oil 
charge) in either the oil or the hydro- 
gen stream, The natural sulfur content 
of most oils treated by vapor-phase 
hydrogenation is adequate. In cases 
where the feed stock is deficient in sul- 
fur, this element must be added either 
in its elemental form or as hydrogen 
sulfide. The latter mode of addition is 
generally preferred because it is pos- 
sible to recover the hydrogen sulfide 
from the effluent gases and recycle it. 


Mixed Catalyst, Improved 
Gasoline 

The gasoline produced over tungsten 
sulfide catalyst 5058 is highly naph- 
thenic and has, accordingly, a quite 
low octane number (68-70). With the 
increasing demands of the marke? on 
the knocking characteristics of gaso- 
line, this product was no longer ade- 
quate, Eventually, a mixed catalyst was 
evolved, composed of 10 percent tung- 
sten sulfide on Fuller's earth (6434), 
which was capable of producing gaso- 
line in approximately the same yields 
as had been obtained catalyst 
5058, but of a much higher aromatics 
content, and therefore of a more satis- 
factory octane number. As in the case 
of pure tungsten disulfide, it is neces- 
sary to maintain the activity of the 
dilute WS, catalyst by maintaining a 


over 


suitable minimum concentration of sul 
fur in the feed 


The new catalyst (6434) is not quite 
so rugged as 5058. The presence of 
alkaline nitrogen above 5 milligram 
liter is deleterious as is also the pres- 
ence of phenolic oxygen. The feed may 
not he too highly aromatic and must 
usually be upgraded by presaturation 
with hydrogen. The dilute tungsten 
sulfide catalyst is therefore generally 
employed with a feed stock which has 
been subjected to the hydrogenating 
and refining action of a pretreatment 
(presaturation) catalyst, (generally 
pure WS, or WS,-Ni-Al,O,). The prin- 
cipal splitting function rests with the 
diluted (6434) catalyst. The octane 
number of the product gasoline can 
eventually be further raised by after- 
treatment, e.g. by hydroforming. 


Instance in Germany 


Only one instance is known to this 
writer (namely at Lutzkendorf, Ger- 
many) where catalyst 6434 was used 
directly following the liquid phase, 
and without presaturation of the mid- 
dle oil. In this case, the vapor phase 
was carried out at 10,300 psi. and the 
high hydrogen pressure was used to 
compensate partly for the failure to 
prehydrogenate the feed stock and thus 
render it into a form more amenable 
for splitting reactions. 

The question whether the vapor 
phase over these tungsten catalysts 
should be carried out at 4400 psi. or 
10,300 psi. has been the subject of con- 
siderable argument. For operational 
reasons it is often advantageous to op- 
erate both liquid and vapor phases at 
the same pressure and, to a certain ex- 
tent, the requirements of the liquid 
phase are therefore controlling. There 
are, however, additional considerations 
which may overrule this operational 
synchronization. 

The higher pressures permit higher 
temperatures and consequently in- 
creased thruput. It is, however, not 
indicated that this capacity boost is 
fully capable of paying the higher in- 
vestment costs which are encountered 
at the greater pressures. There is, 
moreover, the important aspect of in- 
dustrial safety to be considered. Cer- 
tainly, at the present stage of develop- 
ment, operation at 4400 psi. has been 
more thoroughly explored and_pre- 
sents less difficulties and hazards. One 
more argument which may be raised 
against operation at highest pressures 
and temperatures is the proximity of 
this operating range to conditions pro- 
moting the thermal formation of 
methane and coke. If methane forma- 
tion once sets in locally, this very exo- 
thermic reaction may well set off a 
chain of temperature boosts followed 
by uncontrollable methane and coke 
formation 


More recently, a catalyst has been 
developed as a substitute for presatu- 
ration catalyst 5058. Its composition 
is 25 percent tungsten sulfide plus 
3 percent nickel, supported on acti- 
vated alumina.' It carries out an excel- 
lent refining operation but is not so 
efficient a hydrogenating catalyst as 
5058. This mixed catalyst is operated 
at temperatures of about 750° F. and 
pressures of 4400 psi. ( Note that 5058 
is operated at only 720-750° F. when 
it is operated for presaturation pur- 
poses only—i.e. as opposed to hydro- 
genative splitting, a function normally 
given over to 6434). Yields obtained 
with the mixed catalyst are, if any- 
thing, better than those obtained with 
pure tungsten disulfide.? The principal 
disadvantage of the new catalyst is a 
somewhat limited active life (about 
one year). 

To obtain aviation-grade gasoline 
by high-pressure hydrogenation over 
tungsten base catalysts, it is necessary 
to subject the product to a final up- 
grading treatment. The 4400 psi. proc- 
ess for the manufacture of aviation 
gasoline consists therefore of three 
stages: 5058 presaturation, 6434 split- 
ting, and hydroforming (or DHD 
dehydrogenation at 750 psi.). A com- 
petitive single-stage process was devel- 
oped by Ruhrol at Bottrop-Welheim. 
This process manufactured aviation 
gasoline of essentially equal quality 
and substantially the same yields as 
obtained by the 3-stage process over 
tungsten catalysts. The Ruhrol process 
employs a molybdenum-zinc-chrom- 
ium-Fuller’s earth catalyst which is not 
quite so active as tungsten-base cata- 
lysts. Accordingly it must be operated 
at a higher temperature, namely 
around 930° F.° To compensate for 
the higher temperatures, a fairly high 
recycle ratio and pressure of 10,300 
psi. must be employed. 


Aromatic Raw Material 


Operation with the Ruhrol catalyst 
does not appear to be quite as versatile 
as is high-pressure hydrogenation over 
tungsten-base catalysts. The raw mate- 
rial for the 10,300-psi. process should 
be highly aromatic, or at least naph- 
thenic, Paraffinic feed stocks are not 
quite so suitable. 

The U.S. Bureau of Mines has taken 
much interest in the Ruhrol catalyst 
and has incorporated it into its demon- 
stration plant at Louisiana, Mo.‘ This 
catalyst has been explored compara- 
tively little, and further development 
of this process leaves a wider scope 
and opens up more potentialities than 
are still likely to be encountered in 
further study of the tungsten catalysts. 

It is to be expected that a large-scale 
hydrogenation industry will not con- 
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fine itself to either 4400 or 10,300 psi. 
in either liquid or vapor phase. In the 
liquid phase, the selection of the pres- 
sure depends primarily on the raw ma- 
terial being processed. Judicious selec- 
tion of operating pressure in the vapor 
phase permits the adaptation of the 
process to different feed stocks and, 
above all, to different products. Except 
in certain marginal fields, the Ruhrol 
and I. G. Farben vapor phase processes 
are probably complementary rather 
than competitive. 


Industrial Operation of the 
Vapor Phase 
1) Presaturation over Tungsten Sulfide 

For reasons which have been pointed 
out above, the conversion of middle 
oils to gasoline at 4400 psi. is carried 
out in two stages. The function of the 
first stage (presaturation) is to refine 
the feed, i.e. remove the objectionable 
basic nitrogen and phenolic oxygen, 
and to render the oils more amenable 
to high-yield splitting in the second 
stage by raising the degree of hydro- 
gen saturation. For this operation, pure 
tungsten sulfide has been found to be 
particularly active. In processes aim- 
ing at the manufacture of gasoline, 
tungsten sulfide may be usefully em- 
ployed as first stage, no matter whether 
it is intended to subject the presatu- 
rated product to splitting under pres- 
sure or to atmospheric-pressure thermal 
or catalytic cracking. In the latter case, 
good gasoline yields can be obtained 
by returning the heavier cracking prod- 
ucts (up to 610° F.) to the presatura- 
tion stage and there reconvert them 
into a highly suitable cracking stock. 

The tungsten sulfide catalyst em- 
ployed for presaturation is prepared 
by precipitation from an ammoniacal 
solution of tungstic acid by means of 
gaseous hydrogen sulfide. The product 
is dried in a nitrogen stream and finally 
heated to 840° F. in a stream of hydro- 
gen.® The catalyst powder is extruded 
into 10 mm pellets which have an ap- 
parent specific gravity of 2.6. The 
catalyst is stored in a carbon dioxide 
atmosphere. When it is charged into 
the vapor phase converter, oxygen, de- 
rived from the impure purge nitrogen, 
is readily adsorbed on the catalyst. In 
order to prevent permanent damage to 
the catalyst, it is therefore necessary to 
prevent local overheating due to oxy- 
gen combustion by introducing hydro- 
gen only very gradually. 

Pier’ has pointed out some of the 
multifold reactions which take place 
over the tungsten sulfide catalyst. A 
study of his data (see Table 1) shows 
the versatility of the catalyst and indi- 
cates the variety of processes which it 
makes possible. 

From these examples it can be seen 
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View of Converter and Hot Separotor. 


that the refining and hydrogenation re- 
actions, which the presaturation stage 
is intended to promote, take place at 
comparatively mild conditions and in 
good yield. Higher temperatures are 
required for isomerization and split- 
ting. The presaturation stage is, how- 
ever, not intentionally called upon to 
carry out reactions of the latter type. 
Mild conditions (720-750° F., 4400 
psi.) are therefore selected for the in- 
dustrial operation of presaturation hy- 
drogenation. The process is carried out 
as a once-through operation. 

In order to prevent polymerization 
and possible fouling of the catalyst, a 
low partial pressure of oil is desirable. 
In commercial practice, the feed con- 
tains about 8800 cubic feet hydrogen 
per barrel of oil. This ratio is in- 
creased in the course of the passage 
through the converter due to the ad- 
mixture of hydrogen for cooling 
purposes, 

Depending to a certain extent on the 
nature of the feed stock, between 2-3 
percent of the carbon in the middle oil 
feed is found in the form of hydrocar- 
bon gases in the product, i.e., the effec- 
tive gasoline plus middle oil yield in 
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the presaturation stage amounts to 
some 97-98 percent of theory. The 
weight yield depends, of course, on 
the amount of oxygen, nitrogen, and 
sulfur in the feed. The LPG consist 
of roughly one-half (by weight) bu- 
tane, one-third propane, and the re- 
mainder methane and ethane in ap- 
proximately equal proportions. 

In spite of the mild conditions se- 
lected for the presaturation stage, the 
formation of appreciable quantities of 
gasoline by splitting cannot be avoided. 
In German plants the gasoline forma- 
tion amounted to about 30 percent of 
the feed stock, Since the feed to the 
first vapor-phase stage often contained 
liquid-phase gasoline along with the 
middle oil, the product leaving the pre- 
saturation contained as much as 50 
percent gasoline. It is not feasible to 
subject hydrocarbons in the gasoline 
range to the strongly splitting condi- 
tions of the second vapor-phase stage. 
The gasoline must therefore be separ- 
ated between stages by distillation. The 
drawback of this operating procedure 
is: a) the need for an intermediate 
distillation, and b) the production of 
large amounts of gasoline of low- 
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TABLE 1 
Reactions on Tungsten Sulfide 


A. WITHOUT CHANGES OF THE CARBON FRAMEWORK 


struction due to dust formation. 

The products leaving the converter 
pass through the regenerative heat ex- 
changers and finally via a water cooler 
to a high-pressure cold catchpot. The 
phase of the catchpot is recom- 


Partial 
Temp. | Pressere 
Type of Reaction Example Poi. of pai. 
Hydrogenation of Olefins Dusotaty lene | 
-* | 25.7 w 
Hydrogrnation of Aromatics Naphthalene 
os | 3000 45 us | 
Naphthene Dehydrogenation Cyclobe rane | | 
+ Bensol 905 750 ws 53 
Reduction of Organse Onygen, Nitro- Presaturation of L@nite 
ero, and Sulfur Compounds middie ol with 18% 
phenols, 4% N-bases, | 
25% Scompounds 717 sooo 120 13.0 9+ 
B. INVOLVING CHANGES IN THE CARBON FRAMEWORK 
leomeraation n-butane 
bensol methy! 
cy clopentane 785 780 405 128 w 
of Paraffine middie off (500-410" F 
355 
™ S300 75 128 » 
Sphtting of Naphthenrs deeaha + lower 
tenting gasoline TAS 3300 w 40 w 


octane rating. Presaturation operation 
at Billingham, England, is carried out 
in a slightly different fashion, The 
charge is middle oil from the liquid 
phase which has been completely freed 
of gasoline, The temperature is main- 
tained at a lower level than has been 
reported for German plants, As a re- 
sult, the presaturated product is low 
enough in gasoline content to permit 
direct feeding to the splitting stage 
without intermediate distillation. In- 
deed, according to Gordon,’ these two 
vapor-phase stages have been so thor- 
oughly synchronized and have become 
so reliable in their operation that no 
provision need be made for the storage 
of the presaturation product. 

It is probable that the above advan- 
tages are achieved at the cost of some 
useful gasoline yield in the splitting 
stage 

Typical thruput rates through the 
converter range from 37.2 Ibs. middle 
oil per cu. ft. catalyst per hour in the 
ease of highly 
Ibs. ft.’ hr. for highly paraffinic oils.” 
Depending on the degree of hydrogen- 
ation required, hydrogen consumption 
varies between 3.5 and 5 percent of 
the weight of the middle oil in the feed 
stock. 

The composition of the product de- 
pends on the nature of the raw mate- 
rial and on operating conditions, A 
representative product obtained from 
low-temperature lignite tar is reported 
to contain 10 percent aromatics, 40 
percent naphthenes and 50 percent 
paraffins 


aromatic feed to 93 


Considerable exothermic heat is de- 
veloped in the course of the presatura- 
tion stage. The usual arrangement for 
removal of the heat involves the intro- 
duction of cold hydrogen at various 
points in the converter. More recently, 
the utilization of this heat has been 
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suggested by means of an external 
coolant which can be cycled to a waste 
heat boiler.” Presaturation of one 
pound of middle oil will result in the 
evolution of 180-270 Btu.’ and calls 
for the use of about 17-25 cubic feet 
of cooling gas if the temperature varia- 
tions are to be maintained within the 
required limits (permissible variation 
is about 35° F.). 

The general flow scheme of the pre- 
saturation stage (as well as of the 
other vapor-phase stages) is not unlike 
that already described for the liquid 
phase. The feed stock is boosted to the 
desired operating pressure and i 
joined by high-pressure hydrogen at a 
point preceding the regenerative heat 
exchangers in which most of the re- 
quired sensible heat is supplied by the 
effluent products of the reactors. A 
final temperature boost is given to the 
combined charge in a preheater fur- 
nace which may be either gas-fired or 
electrically heated. Objections to elee- 
tric preheater furnaces which have 
been outlined in connection with the 
liquid phase (see Part IV, Perroteum 
Reriner, March, 1950) do not apply 
to vapor-phase operation. Electrical 
units sequire less first investment than 
do gas-fired furnaces of the same ca- 
pacity and have the additiona) advan- 
tage of permitting more accurate heat 
control, Such units have been em- 
ployed commercially with considerable 
SuUCTEeSs, 

The preheated feed enters the con- 
verters in which the catalyst is ar- 
ranged in several layers supported on 
erates, Baffles are provided in the un- 
packed spaces in order to promote inti- 
mate mixing with cold hydrogen which 
is added at these points for cooling 
purposes. The flow is preferably from 
top to bottom, an arrangement which 
minimizes the danger of catalyst ob- 


pressed and recycled to the reactor 
inlet. The bottoms are let down to 
atmospheric pressure in two or three 
successive stages. As in the case of the 
liquid phase, the first let-down stage 
evolves a lean gas consisting primarily 
of hydrogen. The disposition of this 
gas stream varies at different plants. 
The usual practice is to use it for fuel 
purposes but it may also be subjected 
to low-temperature separation of its 
components, The rich gases evolved in 
the second and third stage contain 
almost the entire gas make of the pre- 
saturation stage. An oil washing opera- 
tion for the recycle hydrogen is there- 
fore obviated. 


Need of Water Scrubbing 


It is often not feasible to keep the 
hydrogen streams of the presaturation 
and splitting phases separate. The gas 
leaving the presaturation stage is, how- 
ever, usually rich in ammonia which 
originates from the organic nitrogen 
compounds contained in the feed stock. 
At the same time, it has already been 
pointed out that the nitrogen com- 
pounds have a deleterious effect on the 
operation of the dilute tungsten sulfide 
catalyst in the splitting stage. It is, 
therefore, generally necessary to sub- 
ject the hydrogen stream leaving the 
presaturating stage to a thorough water 
scrubbing. 

For the same reason it is necessary 
to wash the oil product of the first 
vapor phase with acid and water be- 
fore permitting it to enter the splitting 
convertets. 

Depending on the gasoline content 
of the oil product, an intermediate dis- 
tillation may or may not be required 
between the two vapor-phase stages. 
(See previous discussion of this sub- 
ject.) 

A great many oils subjected to pre- 
saturation have sufficient sulfur con- 
tent to fll the requirements of the 
tungsten sulfide catalyst. However, in 
the course of this refining stage, essen 
tially the entire sulfur content is re 
moved in the form of (recoverable) 
hydrogen sulfide, The oil passing to 
the splitting stage must, accordingly, 
have a suitable quantity of hydrogen 
sulfide added in a “doping” plant. 
Most of the gas is again recovered 
from the effluent of the splitting stage. 


England Development 
An interesting development distin- 
guishes presaturation operations at 
Heysham, England.” The oil at this 
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plant demanded a particularly low 
operating temperature and low contact 
time. Furthermore, this feed stock ex- 
hibited a higher boiling range than is 
customarily employed in the vapor 
phase. In order to insure complete va- 
porization, an unusually high hydrogen 
ratio, calling for very large pipeline 
sizes, would have been required. It 
was, therefore, decided to carry out 
the operation in the liquid phase, Spe- 
cial provisions were made in the con- 
verter to assure even distribution of 
the entire charge over the whole area 
of the catalyst bed. The operation 
proved successful, but is limited in 
scope to oils which are comparatively 
low in unsaturated components with a 
tendency to polymerization and conse- 
quent deactivation of the catalyst. This 
mode of operating is reminiscent of 
the low-temperature hydrogenation 
processes for the manufacture of spe- 
cialty products which will be discussed 
later. 


2) Splitting 

Strongly hydrogenating catalysts of 
the type now employed for presatura- 
tion can be utilized successfully for 
the conversion of middle oils to gaso- 
line by splitting. The temperatures 
which must be chosen for such opera- 
tion are higher than for presaturation 
conditions and gas formation is ac- 
cordingly greater. Furthermore, the 
gasoline produced is rich in hydrogen 
and exhibits a lower octane number 
than is generally permissible. By rais- 
ing the temperature still farther (say 
to 940° F.), it becomes possible to ob- 
tain a more highly aromatic gasoline, 
with better octane number. However, 
unless an unduly large recycle ratio is 
employed, such conditions will lead to 
excessive gas formation at 4400 psi. 


Highly active splitting catalysts have 
been developed which are capable of 
carrying out 60-70 percent conversion 
satisfactorily in a once-through opera- 
tion at low temperatures (770° F.) 
and in excellent yields. In today’s high- 
pressure hydrogenation plants the most 
common of these is diluted tungsten 
sulfide on a Fuller’s earth base. 

The catalyst is prepared by mixing 
Fuller’s earth with a 10 percent HF 
solution containing enough tungstic 
acid to yield a catalyst bearing 10 
percent WS,. The product is dried and 
is then sulfided in an H,S—-H, atmos- 
phere. The powder is cooled and pel- 
leted after the addition of water. Final 
drying is effected in an air stream, 
followed by heating in a stream of 
hydrogen." 

This catalyst and similar types have 


been widely employed for the splitting 
hydrogenation of a large variety of 
feed stocks, ranging from the middle 
oils of liquid phase hydrogenation 
(usually after presaturation) to naph- 
tha bottoms cnleda gas oils obtained 
in petroleum refinery cracking opera- 
tions. 

The catalyst requires the presence 
of sulfur. The optimum is 2 percent by 
weight (based on middle oil) but the 
advantages of exceeding a sulfur con- 
tent of | percent are comparatively too 
small to warrant higher concentrations 
in industrial operation. The sulfur is 
commonly added in the form of hy- 
drogen sulfide. 

The sensitivity of these diluted cata- 
lysts to nitrogen bases and oxygen has 
already been pointed out and is the 
main reason for the institution of the 
presaturation stage. 

Typical operating temperatures is 
750-790° F. at 4400 psi. Throughput 
rates of 75 pounds feed oil per cubic 
foot of catalyst per hour are attained. 

The splitting stage is equipped and 
operated in essentially the same man- 
ner as has been described for the pre- 
saturation stage. 

The above operating conditions serve 
to produce a gasoline with a clear oc- 
tane number of 73-74 (Motor method). 
Where it is desired to produce avia- 
tion-base gasoline, it is either neces 
sary to subject the product of the split- 
ting stage to further processing or to 
operate at more drastic time-tempera- 
ture conditions. In either case, there 
will be additional yield losses of ap- 
proximately the same order of magni- 
tude (over-all motor gasoline yields 
excluding butane—-amount to 88-90 
weight percent compared to only 74-77 
percent in the case of aviation gaso- 
line). The main advantage of operat- 
ing an afterprocessing stage for avia- 
tion gasoline production rather than 
operating at lower throughput in the 
high-pressure splitting stage is the 
more efficient utilization of costly 
high-pressure reaction space. 


Another Catalyst 

The only 4400-psi, splitting catalyst 
other than the dilute tungsten catalyst 
described above which is known to 
have been operated commercially is an 
iron catalyst (231) which has been 
employed for the manufacture of avia- 
tion gasoline at Billingham (actual 
operating pressure at this plant is only 
3750 psi.). This catalyst permits oper- 
ation at low temperatures (705° F.) 
and produces a gasoline with a clear 
octane number of 78-80 from stock 
which produced O.N.75 gasoline over 
dilute tungsten sulfide (6434) at 752° 
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F. It is not quite clear why this cata- 
lyst was preferred at Billingham over 
the dilute tungsten sulfide catalyst 
which this plant had previously oper- 
ated for the production of motor gaso- 
line. The gain in octane number and 
volatility (72 percent at 100° C. com- 
pared with 45 percent at 100° C. for 
6434 motor gasoline) was achieved at 
the cost of about 25 percent in split- 
ting stage capacity and 12.5 percent 
in over-all yield. Very similar results 
are obtained by operating the dilute 
tungsten sulfide catalyst at higher tem- 
peratures or lower throughput rates. 

Sachanen"™ points out that the high 
conversion per pass (60-70 volume 
percent) can be achieved in high-pres- 
sure splitting regardless of the indi- 
vidual properties of the charging stock. 
This is in striking contrast to low- 
pressure cracking operation, The rea- 
son for this remarkable difference is, 
above all, the — elimination of 
coke formation. The activity of the 
catalyst and the temperature are the 
primary factors determining the con- 
version per pass, 

An important characteristic of the 
strongly splitting and aromatizing cat- 
alysts employed in the splitting stage 
is their strongly pronounced isomeri- 
zation action, A typical composition of 
the hydrocarbon gas formed during 
the vapor-phase operation for motor 
gasoline production is: 83 weight per- 
cent butane (of which 75 percent is 
isobutane) 15 percent propane and 
about | percent each ethane and meth- 
ane. An important corrolary of this 
propensity for the production of iso- 
butane is the ready availability in hy- 
drogenation plants of raw materials 
for isooctane production, 
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Tower Being Plumbed, Anglo-lranian Oil Company Limited-Scottish Oils Limited 
Grangemouth Refinery Expansion Project. 


T 
HE British refinery expansion pro 
gram is continuing to make good prog 
toward its ultimate goal of self 
sufficrency by the end of Marshall Plan 
aud 

Among several others, excellent prog 
ress is being made at the Grangemouth 
plant of Seottish Oils Lid. which is sit 
uated on the Firth of Forth, midway be 
tween Edinburgh and Glasgow in 
Scotland 

The present crude import of the 


ress 


retin 


Preparatory Lift Complete 


ery 1s approximately 4,200,000 barrels a 
year and plans are now well in hand for 
extending the crude capacity to three 
times this figure 

In addition to the installation of much 
new refinery equipment, new facilites 
are being constructed on an adjacent site 
tor the manufacture of organic chemicals 
trom petroleum 

Scottish Oils Ltd. is a subsidiary of 
the Anglo-Iranian Oil Company and the 
petrochemical plant will be owned and 


Tower Plumbed, Slings Being Removed. 


operated by British Petroleum Chemicals 
Ad., a company which is owned jointly 
by the Anglo-Iranian Oil Company and 
Distillers Ltd 

At Grangemouth there are at present 
five conventional shell stills and distil 
lates from these crude stills are treated 
in the vapor-phase with caustic soda and 
are run to produce closer fractionation 
There are also two small vapor-phase 
continuous-cracking plants which are at 
present being operated as topping units 

Current expansion contemplates in- 
stallation of a new 30,000-barrel-daily 
crude oil topping unit; a 3000-barrel- 
daily phosphoric acid treating plant; and 
an 8000-barrel-daily copper chloride 
treating plant 

The charging stock for the phosphoric 
acid plant will be naphtha, derived from 
the adjacent refinery xcess cracking 
spirit will be returned to the refinery for 
phosphoric acid treatment and inclusion 
in the marketable gasoline 

Accompanying photographs show the 
erection of the main fractionating col- 
umn of the topping-stabilizing unit. This 
tower ts 96 feet high, 13 feet m diameter 
and weighs, without its internal fittings, 
about 67 tons. It was manufactured in 
Scotland and transported by highway 
irom Motherwell to Grangemouth. The 
base of the tower is approximately 20 
feet from ground level 
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Gaylor Caustic Recovery Process 


‘tie Gaylor process is used to regen- 
erate spent caustic obtained during the 
sweetening of sour naphthas and simi- 
lar products. Although it will also 
oxidize hydrogen sulfide, it is prefera- 
ble and more practical to scrub out 
H.S with a preliminary scrubber. 

The process, developed by the Amer- 
ican: Development Corporation, New 
York, will be licensed by this same 
company. 

The process depends upon electroly- 
sis of the spent caustic to produce 
nascent oxygen which immediately oxi- 
dizes mercaptans and other oxidizable 
sulfur compounds to disulfides, ete., 
which are removed in a subsequent 
settling operation. 

The spent caustic leaving the gaso- 
line scrubbing tower is preferably 
first settled to remove any entrained 
hydrocarbon and then passed into an 
electrolyzer having conductive charged 
electrodes separated by insulating dia- 
phragm plates which are permeable to 
liquid but impermeable to gas, On the 


June, 1950 


one side of the diaphragm, hydrogen 
is liberated and is drawn off for in- 
troduction into other processing opera- 
tions, or for discard. On the other side 
of the diaphragm, nascent oxygen is 
liberated and this reacts with mercap- 
tans to produce disulfides which are 
insoluble in the caustic and separable 
as an oily layer. 

The oxidized caustic stream is run 
into a separator where the oily disul- 
fide layer is drawn off, and a small 
flow of gasoline may be introduced 
into the settler to facilitate complete 
removal of the disulfides, Thereafter. 
the regenerated caustic is pumped 
back to the caustic scrubbing tower 
for further sweetening operations. 

Direct current is provided for the 
electrolyzer by means of a rectifier or 
motor-generator. 

Electrolysis is carried out at am- 
bient temperature, and no heating. 
steaming or heat exchange are re- 
quired. Low pressure, sufficient to in- 
sure flow through the electrolyzer is 
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all that is necessary, and a low volt- 
age-high current source, sufficient to 
liberate just enough oxygen for the 
conversion, and no more, is preferred. 

The amount of mercaptans oxidized 
depends upon the flow through the 
electrolyzer. At a fairly rapid flow 
rate, conversion in excess of 75 percent 
has been achieved with energy effi- 
ciency in the neighborhood of 0.6 
pound sulfur removed per kwh. 

The advantages of the Gaylor proc- 
ess over other methods for regenerat- 
ing caustic soda, according to its de- 
velopers, include: 

1) Reduced operating cost due to 
elimination of steam, water and air. 
Electrical energy is used very effi- 
ciently to regenerate the caustic at a 
cost considerably below that of utili- 
ties required for other processes. 

2) Reduced investment costs due to 
less equipment needed. 

3) Reduced maintenance cost, since 
electrolysis is carried out at ambient 
temperature, and no heat exchangers, 
condensers or coolers are required. 

4) Reduced caustic soda cost due 
to increasing life of the extractant. 

5) Low sodium mercaptides are not 
regenerated with steam but are readily 
oxidized electrolytically. 

6) Saving on TEL requirement be- 
cause of improved mercaptan scrub- 
hing efficiency on naphtha, resulting 
from improved regeneration of spent 
caustic. 
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Foundations for 


Catalytic Cracker 
Laid at Fawley 


Preliminary work on the more than $100 million Anglo-American Oil 

Company, Ltd., refinery at Fawley, England, was handled by a large 

labor force and some 175 bulldozers, trucks and cranes, one of which is 

pictured above. Millions of cubic yards of earth and many acres of 
timber were cleared to accommodate the plant. 


Natural ballast from the surrounding area is washed and graded in 
the aggregate plont, pictured at the left. 


Esso refinery at 


P.. PARATORY work for the con 
struction t 

Fawley, England, now having been 
first major stage in 
e construction of the refinery proper 
as recently been started with the laying 
f the foundations of the fluid catalytic 
cracking plant. When completed, this 
plant will produce a million gallons of 


largely finished, 


gasoline daily and will be the largest in 
Britain 

Che area filled in with concrete extends 
ver 5000 square feet and in some places 
the foundations go down twelve feet 
(ine of the most modern concrete ana 
aggregate plants of its kind in the world 
has been in operation at the plant site 
since January 


A precasting yard has been extended 
in order to increase the output of pipe 
sleepers and catch basins 

The land about the new refinery con- 
tams a great deal of suitable gravel from 
which the top soil was removed last 
autumn. This will be replaced when the 
concrete plant is dismantled. Bulldozers 
pushed the gravel-laden earth toward the 
orbit of a drag-line crane, which dumped 
the natural ballast into the feed hopper 
of the aggregate plant 

The most economical use of water is 
insured by means of arrangements which 
enable the same water to be used over 
and over again. After the water has been 
used for gravel washing, it flows back 
to the pond by gravity through a series 
of settling basins. A well furnishes the 
natural storage of the pond 

On the far side of the concrete plant 
is a cement storage shed our hundred 
being deliv 
ered and this is carried mechanical 
conveyor to the cement hopper at the 
top of the concrete plant 

Trucks are used t 
crete to the refinery site 

The new refinery at Fawley, of which 
the “cat cracker” is an important part 
is being built by Anglo-American Quil 
Company Limited. When it is completed 
in 1951, it will produce more than 35 
million barrels of petroleum products a 
year and will be the largest oi! refinery 
in Europe 


tons of cement a week 


transport the con 


The concrete and aggregate mixing unit being 
used in construction of the new Esso refinery, 
Fawley, England, is pictured at the left. Mixers 
dump concrete into wagons at the rate of 120 
cubic yards an hour. The conveyor belt for sand 
and gravel leads up from the right center of 
photo. The cement hopper is seen on the left. 
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S.. INTANEOUS combustion was the 
apparent cause of a spectacular fire on 
June 17, 1949, eventually con- 
sumed an estimated 500,000 barrels of 
petroleum waste tar and acid sludge con- 
tained in earthen reservoirs adjacent to 
Sinclair Refining Company's refinery at 
Sinclair, Wyo. Damage was confined to 


which 


the loss of the petroleum tar and acid 
sludge and no one was injured 

This experience should serve as a 
warning to refineries to avoid storing 
mixtures of highly cracked tar and sul- 
furic acid sludge, since it appears that 
spontaneous combustion may develop 
from such mixtures when stored over 
long periods of time 

The difficulties in fighting a fire of 
this nature which covered such a large 
surface should be recognized. In 
this case the fire ran its course until the 


fuel supply was exhausted 


area 


Cause of Fire 

The earthen reservoirs had been used 
to receive the discard of petroleum waste 
tar during the late 1930's when coking 
operations at this Wyoming plant were 
discontinued, and when there was no 
market for the tar produced from ther- 
mal cracking operations. During the war, 
a large quantity of spent alkylation acid 
and 


later a break in the dyke between the 


was pumped ito reservoir No 1, 
reservoirs allowed the acid to flow into 
reservoir No. 2. No. 1 reservoir is about 
900 feet long and 300 feet wide and No 
2 reservoir is about 1050 feet long and 
400 feet wide. The bottoms of both res- 
ervoirs have a general slope to the east 
a maximum depth of 12 feet in 

and 14 feet in No. 2 
and sludge in the 


with 
No. 1 


reservoir 


reservoir 
Tar acid 
covered approximately 


feet of 


two reservoirs 
650,000 


time of the fire 


square surface at the 

On two previous occasions, in Decem- 
ber, 1948 and again in January, 194), 
small fires started spontaneously in res- 
ervoir No. 1. Both times it was possible 
to extinguish the blaze with water, since 
due to the cold weather the tar did not 
flow except in the immediate 
and the fire did not 


readily 
area of the fire 
spread over the entire surface of the res- 
ervoir. At the time of the December fire, 
it was necessary to lay a water line from 
reservoirs in order to 


the refinery to the 


extinguish the flames 

The tremendous blaze in June was pre- 
ceded by heavy rainstorms which washed 
out a portion of the 
voir No. 2. Partial repairs to the dyke 


were completed just a few hours before 


east dyke of reser- 


Spontaneous Combustion 
Causes Tar Reservior Fire 


J. S. CORLEW 
Technical Assistan.t, Sinclair Refining Company, Sinclair, Wyoming 


the fire started. It is believed that the 
heat evolved by the reaction of the sul- 
furic acid on the highly unsaturated tar 
over a period of years finally developed 
a high enough heat level to cause spon- 
taneous combustion. It is also possible 
that the heat of dilution of the acid with 
water from rain and snow contributed 
to the amount of heat evolved. The re- 
action of the sulfuric acid and tar was 
probably quite slow at first and acceler- 
ated as heat was evolved from the reac- 
tion. It was apparent during the course 
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of the fire that sufficient heat was re- 
leased in certain areas to cause further 
cracking of the tar which produced large 
volumes of gas and resulted im huge 


roaring infernos in these areas 


Fire Spread Rapidly 
The fire started in reservoir No. 2 at 
approximately 10:30 p. m. June 17. Soon 
after the fire was discovered, the entire 
surface of reservoir No. 2 was in flames. 
Shortly thereafter the fire jumped to res- 
ervoir No. 1 and by 5:00 a. m., at which 


Looking south toward Sinclair Retining Com- 
hours after tor reservoir fire started. A portion | 
of the tefinery can be seen in the lower left | 
| 
be 
K 


time the accompanying photographs 
were taken, both reservoirs were burn 
ing briskly. The column of smoke pro 
duced from the blaze in both reservoirs 
was about 1500 to 2000 feet in diameter 
and rose to a height of 4000 to 5000 feet 
The smoke column was plainly 
visible for a than 120 
After the flames had completely 


in the air 
radius of more 
miles 
covered reservoir No 2, the tar boiled 
over the east dyke and ran down toward 
the power line and road which lead to 
rhe river pump 
North Platte 
River and supplies water for both the re 
The tar 


the river pump station 
station is located on the 
finery and the town of Sinclair 
boiling over the east dyke caused con- 
siderable concern in that it might pos 
sibly out the 
over the road bed as shown on the ac- 


burn power line and go 


companying map. A secondary dyke was 


built to confine the overflow which 
stopped as soon as the fire had consumed 
level in the 


enough oil to drop. the 


reservoir 


Method of Fighting Fire 


An attempt was made to confine the 
fire with water streams during the first, 
second and third day; however, it soon 
became evident that it would not be pos 


Water 


streams on the burning tar produced a 


sible to extinguish the blaze 


foam which was quite effective in smoth 


TOWN OF 
SINCLAIR, 
WYOMING 


SINCLAIR REFINERY 


LOCATION MAP 
OF 
TAR RESERVOIRS 


ering the flames over the area which the 
foam covered. However, it was not pos- 
sible to produce enough foam to cover 
the entire surface of the reservoirs. Fur- 
ther, it was not possible to reach burning 
which had heaved upward 


of the reservoirs dur 


pile s of coke 
toward the center 
ing the violent early stages of the fire 
The burning coke piles provided a source 


of reignition to tar which had been ex- 


tinguished. Since fighting the fire with 


water streams proved ine ffective, it was 
decided to let the fire run its course and 
volume of tar and acid 


It was also felt 


consume the 
sludge in the resrvoirs 
that even if the fire were extinguished 
possible reoccurrence of the blaze was 
very likely. 
Fortunately, strong winds from the 
southwest prevailed during the entire 
course of the fire. Had the wind direc- 
tion changed to carry the smoke over the 
town of Sinclair and refinery, it is prob- 
able that considerable damage would 
have been experienced. The heavy smoke 
contained particles of unburned tar and 
soot which dropped out of the main por- 
tion of smoke as it left the updraft of the 
fire. The 
tact with weather reporting stations for 
predicted wind direction and velocities 


refinery was in constant con- 


The tar reservoirs burned for a period 
of about 10 days, after which time only 
smouldering piles of coke remained 
Some of these coke piles are still burn- 
ing almost a year after the initial fire 
The tar consumed by the fire resulted in 
a maximum drop in level of 8 feet in res- 
1 and 10 feet in reservoir No 
not indicate the av 


ervoir No 


2. These figures do 
erage drop in level because of the slop- 
reser 


ing and irregular contour of the 


voir bottoms 


Looking west toward the lower dyke of No. 2 
reservoir. Note tar spilling over dyke wall. Power 

lines in foreground. 
] ‘al 
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West Texas Gasoline Plant 


Is Formally Opened 


J. M. HILLSMAN and E. W. KILGREN 
Stanolind Oil & Gas Company, Tulsa 


‘Te South Fullerton 


17 miles northwest of Andrews, Texas, 
was opened for inspection by the pub- 
lic, May 21. The plant, of which C, J. 
Tighe is superintendent, is operated by 
Stanolind Oil and Gas Company for 
the group of 15 owners. Operation was 


TABLE 1 
Gas Composition 


COMPONENT Mel Percent 


Nitrogen 

Hy drogen Sulfide 
Carbon 
Methane 

thane 

Propane 

Butanes 

Pentanes 

Hexanes 

Heptanes and Heavier 


100.00 
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begun January 31. Final construction 
was completed in February. 

The plant, another example of cas- 
inghead gas conservation that has re- 
sulted from joint efforts of oil produc- 
ers, is jointly owned by ten companies 
and five individuals. The owners are 
Stanolind Oil and Gas Company, Mid- 
Continent Petroleum Corporation, 
Texas Pacific Coal and Oil Company, 
The Superior Oil Company, Gulf Oil 
Corporation, The Texas Company, 
Anderson-Prichard Oil Corporation, 
Elizabeth F. Frankel, The British 
American Oil Producing Company, 
The Bay Petroleum Corporation, Pearl 
Frankel, Champlin Refining Company, 
Paul F. Barnhart, Donald Frankel, and 
Harding Frankel. 

Design of the plant provides for an 
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, Absorption and Distillation Units of the Fullerton Gasoline Plant. 


THIS NEW gasoline plant, cul- 
mination of the joint efforts of 
15 oil producers to conserve 
casinghead gas produced in the 
South Fullerton field, collects 
gas from 65 tank batteries at 10 
psig. (2 psig. at the plant) to 
produce 180,000 gallons daily of 
liquid fuels. A residue gas sys- 
tem supplies sweet gas to all 
leases in the field. 

One of the unusual features 
of the process, representing a 
departure from the conventional 
methods, is use of a six-plate 
rich oil absorber to absorb a 
substantial part of the propane 
and heavier materials in the still 
make-tank vapors. Overhead 
from this absorber, and low- 
pressure condensate flash vapors, 
are recompressed and charged 
to the main absorber. A separate 
recompressor handles other flash 
gases for recycle to the main ab- 
sorber. Also, the plant contains 
H.S removal and dehydrations 
units. 


ultimate capacity of 55 million stand- 
ard cubic feet of gas per day, but pres- 
ently has compressor capacity for only 
38 million feet per day. When process- 
ing 38 million feet of gas per day of 
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the composition in Table 1, the plant 
can recover daily 80,000 gallons pro- 
pane, 50,000 gallons of butane, and 
50,000 gallons of debutanized gaso- 
line, 

The process cycle employed by the 
plant has a number of unusual fea- 
tures, A six-plate rich oil absorber is 
utilized to absorb a large portion of 
the propane and heavier components 
contained in the still make-tank vapors. 
Overhead vapors from this absorber, 
along with low-pressure condensate 
flash vapors, are recompressed through 


the third stage compressor and sent to 
the main absorber for final removal of 
the desired products. Other flash vapors 
are recompressed in a separate re- 
compressor for recycle to the main 
absorber. 

The field gas gathering system col- 
lects separator gas from 65 tank bat- 
teries. The system is designed to col- 
lect gas from the separators operating 
at 10 psig. and to deliver the gas to 
the plant at 2 psig. Branch lines con- 
necting the well batteries feed two 
main delivery lines. The field system 


Below, top picture—Process area of the South Fullerton Gasoline Plant from the top of the direct- 

fired heoter. A portion of the product storage area can be seen in the left background. The 

processing equipment is designed for a capacity of 55,000,000 cubic feet daily; however, capacity 

is limited by the compressor capacity to 38,000,000 cubic feet for production of 180,000 gallons 
of liquids. 


Bottom picture—Engineer checking the power cylinder on the 400 horsepower recompressor. In the 
background are the seven 1600 horsepower compressors capable of compressing 38,000,000 cubic 
feet daily of casinghead gas from the Fullerton field. 
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also includes a residue gas system to 
return dry sweet gas to all leases. 


Gas Compression, H,S Removal, 
and Dehydration 


Figure | presents a flow diagram of 
compression, H,S removal, dehydra- 
tion, absorption and distillation facili- 
ties. The plant field gas compressors 
consist of seven 1600 hp. (sea level 
rating) two-cycle, right-angle gas-en- 
gine driven units designed to compress 
approximately 38,000,000 cubic feet 
per day of field gas from 2 to 700 
psig., and to compress approximately 
5,400,000 cubic feet per day of cycle 
vapors from 220 to 700 psig. A 400- 
hp. two-cycle unit is used to recom- 
press approximately 7,200,000 cubic 
feet of cycle vapors from 425 to 700 
psig. 

Wet gas from the field enters the 
plant through two 9x12-foot vertical 
scrubbers where entrained water and 
crude oil are trapped out. From this 
scrubber gas enters the first stage suc- 
tion header at a pressure slightly above 
atmospheric, and is compressed through 
two stages to approximately 225 psig. 
Sour gas and condensate from these 
two stages of compression are separ- 
ated and sent to the acid gas removal 
system. The condensate is pumped 
through a packed tower countercur- 
rently to amine solution. The gas is 
passed through a bubble tower for con- 
tacting with amine solution. The foul 
amine solution from these columns is 
combined and sent to the reactivator 
after heat exchange with the hot reacti- 
vator bottoms. The reactivated amine 
solution, after heat exchange, is 
pumped through coolers to the gas and 
liquid contactors. The reactivator over- 
head vapors, consisting of acid gases 
and steam, are passed through an air 
cooled condenser where most of the 
steam is condensed. The condensate 
from the overhead vapors is pumped 
back to the tower as reflux. The trap- 
out type reboiler is heated with ex- 
haust steam from process pumps. 

The sweet gas from the amine con- 
tactor is joined by recycle vapors from 
the 265 psig. compressor condensate 
flash and the rich oil absorber residue. 
These combined streams are com- 
pressed to 700 psig. by the third-stage 
compressors. Sweet condensate from 
the amine contactor is joined with the 
compressed gas to aid condensation in 
the cooler. Gas from the discharge 
scrubber, along with the recompressor 
discharge vapors, is sent to the main 
absorber. Condensate from the dis- 
charge scrubber joins the condensate 
from the recompressor and is flashed 
at 435 psig. This condensate is then 
joined by any condensate which might 
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be collected in the recompressor suc- 
tion scrubber and flashed to 265 psig. 
The vapors from this flash recycle to 
the third stage compressors, and the 
liquid is used for wash-back in the pri- 
mary still. 


Absorption and Distillation 

The main absorber, operating at 700 
pris is designed for a lean oil circu- 
ating rate of approximately 500 gpm. 
Residue gas from the absorber is dried 
by solid desiccant-type dehydrators to 
meet sales gas specifications, The ab- 
sorber is equipped with two intercool- 
ers with a total duty of approximately 
3,200,000 Btu, per hour. Rich oil from 
the absorber is flashed to 435 psig. 
Vapors are sent to the recompressor 
and the rich oil is sent to the 225 psig. 
rich oil absorber to effect recovery 
from the still make-tank vapors. Rich 
oil from the rich oil absorber is 
pumped through the rich oil-lean oil 
exchangers to a hot vent tank operat- 
ing at 350 psig. and about 325° F. 
Vent vapors flow directly to the pri- 
mary still, operating at about 240 psig. 
The oil is further heated to 500° F. in 
a direct fired heater before entering 
the still. Stripping steam is introduced 
at the bottom of the tower at a design 
rate of approximately 2000 pounds per 
hour. Lean oil is washed back in the 
rectifying section by condensate from 
the 265 psig. compressor condensate 
drum at a design rate of about 200 
gpm. A reflux pump for pumping from 
the make-tank is provided to supple- 
ment the wash-back if necessary, After 
being partially stripped in the primary 
still. the rich oil flows to the second- 
ary still operating at about 70 psig. 
where it is completely stripped with 
steam at a design rate of approxi- 
mately 6700 pounds per hour. Reflux 
is obtained by cooling the overhead 
vapors to 160° F. with air cooling. The 
design reflux rate is 94 gpm. The net 
overhead is totally condensed by water 
cooling and is pumped to the primary 
still condenser to minimize the quan- 
tity of recycle vapors from the still 
make-tank. 


Fractionation and Product 
Treating 

Figure 2 presents a flow diagram of 
the fractionation and product treating 
facilities. Raw-make from the still 
make-tank is pumped to the de-ethan- 
izer operating at 460 psig. The de- 
ethanizer feed is first heated to about 
140° F. by heat exchanging with the 
depropanizer bottoms and is then fur- 
ther heated in a steam pre-heater to 
about 160° F. The gross overhead 
vapors are partially condensed to make 
reflux and the vapors are sent to the 
recompressor. The tower bottoms are 
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sent to the depropanizer where propane 
is the overhead product, The propane 
is pumped through a caustic wash to 
remove traces of sulfur compounds, It 
then passes through a sand filter to 
remove entrained caustic, and is dried 
in solid desiccant-type driers. From 
the driers the commercial propane is 
run to storage. 

Since Fullerton field gas is high in 
mercaptan content, it has been found 
practical to employ a regenerative 
caustic wash system ahead of the de- 
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butanizer. This pretreatment reduces 
the mercaptan content to such an extent 
that butane requires no further treat- 
ment, and the remaining mercaptan 
sulfur in the gasoline is readily con- 
verted to odorless and noncorrosive di- 
sulfides in the copper chloride treater. 

The depropanizer bottoms, after heat 
exchanging with the de-ethanizer feed, 
are further cooled with water to 95° F. 
The stream then flows through a per- 
forated plate column countercurrently 
to a 10 percent sodium hydroxide solu- 
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Above, top picture—The direct-fired heater at left has o capacity of 28 million Btu's per hour, ve ’ 
and the three boilers at right con supply the plant with 40,000 pounds per hour of steam. a 
Bottom picture—South Fullerton gasoline plant. Pipeline in toreground supplies plant with gos trom a a 
the field. The process area is at the left and the compressor scrubbers ot right. tae 
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Figure 2. Fractionation and Product Treating. 


the contactor through a sand filter for 
removal of entrained caustic solution 
before entering the debutanizer. Butane 
is taken overhead and goes directly to 
storage. The gasoline, after being 
cooled, flows through the solid copper 
chloride treater to storage. 

The de-ethanizer and depropanizer 
employ kettle-type reboilers utilizing 


tion, which is circulated at a design 
rate of 20 gpm. Spent caustic from the 
bottom of the contactor is regenerated 
in a small bubble tower utilizing strip- 
ping steam and a trap-out reboiler. 
The overhead vapors, consisting of 
mercaptan and steam, are sent to the 
flare. 

The depropanizer bottoms flow from 


Operator reads pressure on compression gasoline tank at the South Fullerton 

Gasoline Plant, operated by Stanolind Oil and Gas Company for the group of 14 owners. 

The plont is located in Andrews County, 17 miles northwest of Andrews, Texas. 

Casinghead gos from the South Fullerton field is being processed in the plant for 
the propane, butane, and natural gas content. 


40 psig. exhaust steam. The debutan- 
izer employs a thermo-siphon reboiler 
utilizing 100 psig. exhaust steam. 

A product delivery line was con- 
structed to the nearest railroad, pri- . 
marily for the delivery of propane and 
butane since most of the gasoline and 
some butane move from the plant via 
crude oil pipe line. Five 1375-barrel 
horizontal tanks for propane, and 
three for butane, are located at the 
loading site. A 15-car doublespot rail- 
road loading rack is provided. 

At the plant site, there are three 
2500-barrel spherical gasoline tanks, 
four 1375-barrel horizontal butane 
tanks, and six 1375-barrel horizontal 
propane tanks, Truck loading facilities 
are provided for propane and butane. 

Other storage includes 5000- 
barrel tanks for raw water, a 50-barrel 
domestic water tank, a 250-barrel lube 
oi! tank, a 250-barrel crude oil tank, 
and a 500-barrel absorption oil tank, 
and storage for caustic and acid. 


two 


Utilities 


The utilization of air coolers wher- 
ever practical helps to keep water re- 
quirements to a minimum. The two- 
still system, and the elimination of a 
reabsorber also aid in this respect by 
keeping steam requirements to a 
minimum, 

The induced draft cooling tower is 
designed to cool 15,000 gpm. of water 
from 98 to 80° F, with a 71° F. wet- 
bulb temperature. Water is supplied by 
three water wells about thirteen miles 
from the plant, These wells are cap- 
able of delivering approximately 900 
gpm. 

Electric power is supplied by three 
500-kw., 480-volt, 3-phase, 60-cycle 
electric generator units. Each generator 
is driven by an eight-cylinder, four- 
cycle gas engine. 

The plant has three water tube boil- 
ers, each rated at 40,000 pounds per 
hour. Normally, all three boilers are 
fired, although two boilers are capable 
of handling the plant load. Steam is 
generated at 400 psig. and 700° F. 
Part of the steam is de-superheated by 
introducing condensate and goes to a 
250-psig. system. The 400-psig. steam 
is used for all turbines and the 250- 
psig. steam is primarily used for re- 
ciprocating pumps and for primary 
still stripping steam, The evaporator 
and the turbines driving the lean oil 
pumps exhaust into a 100-psig. system. 
The 100-psig. steam is used for steam 
stripping in the secondary stripper and 
for the debutanizer reboiler. A 40-psig. 
exhaust steam system supplies other 
processing requirements. 


Petroleum Refiner—lI ol. 29, No. 6 


] 
| HYS i 
| — 
SSS 
ane 
* * * 
12 


Fire Control Helps Establish 
Outstanding Safety Record 


HENRY OZANNE, Eastern District Editor 


Oil Company's 
fire prevention and control program, one 
of the most successful in all American 
industry, was explained in a two-day 
demonstration recently to safety engi- 
neers from the United States, Europe 
and South America. The demonstration 
was conducted at the company’s Pauls- 
boro, N. J., refinery which has been 
ranked as the safest among the 13 larg- 
est refineries of the world 
Socony-Vacuum’s eastern marketing 
region, with an investment of millions 
of dollars in tanks, 
ties and other installations, had only 
four small fires during 1949 for a total 
loss of $2400. None of the four fires 
was related to oil. The company reports 
it has not had a tank fire in 17 years 
Its established fire-loss ratio in 1949 was 
.003, while for American industry gen- 
erally average losses by fire over the 
last 15 years have amounted to 27 cents 


terminaling facili- 


per $100 of insurable valuation, accord- 
ing to the National Board of Fire Under- 
The comparable figure for the 
whole oil industry alone is 10.9 cents per 
$100 of insurable valuation 

The demonstration illustrated tech- 
niques of controlling and preventing pe- 
troleum fires and an extensive range of 
equipment and materials used in the 
safety program. The company's demon- 
stration emphasized that three basic con- 


writers 


ditions must exist for an oil fire: there 
must be fuel in vapor form, fuel vapors 
must be mixed with correct proportions 
of air or other source of oxygen, there 
must be a source of sufficient heat to 
ignite the flammable air mixture. 

Out of every 11 fatalities in which pe- 
troleum or petroleum products figure, 
9% occur outside the petroleum indus- 
try. That is, improper use of gasoline or 
other products in homes and in indus- 
trial operations is far more dangerous 
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Left, above—Control of a typical container fire 
with efficient methods and equipment is being 
demonstrated here by a safety expert of So- 
cony- Vacuum Oil Company, Inc., on the train- 

grounds of the company's refinery at 
Paulsboro, N. J. 


Right, above—Fifty safety engineers from re- 

fineries in the U. S., South America nad Europe 

saw this typical fire on steel steps—pre 

caused by spilled or | 

methods and equipment. 


than operations within a refinery or other 
phase of the industry. 

Socony-Vacuum's safety program 
against fires is headed by J. L. Risinger, 
who has been active in fire prevention 
programs for 27 years. He has served 
on all API safety committees, as a di- 
rector of the National Safety Council, 
and with the Army, Navy and in civilian 
defense work during the last war. He 
cited his company’s record in these 
words: 

“With more than 2000 storage tanks 
of various sizes in more than 200 bulk 
plants and other installations in its east- 
ern marketing division—tanks with a 
total capacity of 588 million gallons of 
gasoline, kerosine, fuel oil and similar 
products—not a single fire has originated 
in any of the tanks during the last 17 
years.” 

The safety record of the petroleum in- 
dustry is perhaps the most enviable of 
any industry. In the last 15 years, and 
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Despite the size of this typicol 
fire in @ pit of blazing fuel oil, 
the fire was extinguished with i 
etticient methods and equipment 
in ao matter of seconds by two 
fire-control experts of Socony- 
Vocuum’s at the recent Paulsboro 
demonstration. 


in the largest 124 refineries of this coun average of 11,700 tank trucks operated country’s service stations during this 
try, only two fires originating im refin each year with only 22 occasions in’ same 15-year period, only 22 fires spread 
eries caused damage outside the refin which tank-truck fires caused damage to outside a service station. To put it an- 
eries. On the other hand, 17 of the fires privately-owned property other way, any given service station is 
originated outside the refineries and “Further,” said Risinger, “in a total likely to have a fire only once in every 
spread into them. In the same period, an of 562,014 years of operation by the 187 years.” 


Below—A typical overhead tire—presumably a leak in a pressure line— Below—Fire-tighting 
was controlled quickly with new procedures and equipment. themselves, by quickly exting this « 
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Bending Moments and Leakage 


At Flanged Joints 


PART lil 


ROBERT G. BLICK 
Box 232, Sun Valley, Calif 


Up TO this point, it has been as- 
sumed that the “neutral” axis of the 
gasket coincides with the centroidal 
axis. This is not necessarily so. How- 
ever, it is a logical assumption, and 
probably a correct one for all practi- 
cal purposes. 

Figure 10 is a qualitative represen- 
tation of the stress-strain characteris- 
tics of compressed asbestos. It shows 
what happens when a load is gradually 
applied to and released from the gas- 
ket. Arrows on the curve indicate the 
direction of the cycle, from initial ap- 


plication of pressure to some final 
value, and then reduction of pressure 
to zero. 

The return-path has a greater slope 
than the increase-path—that is, the gas- 
ket is “stiffer” under a decreasing load 
than under an increasing load. This 
can be deduced from purely theoretical 
considerations. Assuming that the gas- 
ket will take a permanent set, there 
will be a positive amount of work 
done in the total compression cycle. 
The shaded area in the figure repre- 
sents the net loss of energy for a com- 


Figure 10. Load-Deflection Curve for Compressed Asbestor 


IN PART II of this series, mathe- 
matical relationships for joint- 
tightness were derived that as- 
sume a constant bolt-load. Also, 
the idea of a “leakage enve- 
lope,” plotting performance ca- 
pabilities of the joint, was deter- 
mined. This concluding article 
discusses several other factors 
and derives the mathematics 
necessary to evaluate the effect 
of the dynamically changing 
bolt-load. 


plete cycle.’ That there must be a net 
loss for any portion of the cycle can 
also be deduced —- for otherwise it 
would be possible to operate over a 
portion of the cycle and obtain per- 
petual motion. 

Since gaskets are stiffer under re- 
ducing load, there will be a shift of 
the “neutral” axis toward the “tension” 
side of the centroid, Figure 11 shows 
an exaggerated picture of this be- 
havior, Actually, the shift of the “neu- 
tral” axis will probably be extremely 
slight—so that calculations may be 
made on the assumption that it coin- 
cides with the centroidal axis, 

Some investigators may care to run 
load-deflection tests on practical gasket 
material. The load can first be run-up 
to the initial bolt-load value, and then 
reduced to the operating value (that 
obtains when the joint is under pres- 
sure). Then the load can be reduced 
to the value corresponding to (mp) 
in one test, and increased an equivalent 
amount (or to a load corresponding 
to the gasket “crushing” load) in an- 
other test. These tests can be repeated 
for a number of cycles. From the re- 
sulting curves the relative stiffness of 
the gasket under increasing and de- 
creasing loads may be determined. The 
shift of the neutral axis can be com- 
puted from this data. 

Similar load-deflection tests may be 
made for the flange and bolt combina- 
tion without a gasket, or the flange ro- 
tations and bolt deflections may be 
computed, The resulting curves may 
be compared with the gasket curves. 
In this way, it can readily be de- 
termined whether the gasket really is 
appreciably stiffer than the bolt and 
flanges combination, and whether the 
basic simplifying assumption is a valid 
one, 


Corrections for Change in 
Bolt-Load 


The logical starting point for cor- 
rection of the leakage envelopes for 
change in bolt-load is to determine 
whether the bolt-load decreases or in- 
creases after pressure is applied. Con- 
clusions may then be reached regard- 
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ing its behavior when moment is ap- 
plied. If the bolt-load decreases, it 
means that the joint will start to leak, 
and the gasket to crush, sooner (at a 
smaller moment). The converse will 
be true if there is an increase in bolt- 
load.* The simplest, and probably an 
effective, correction may be made by 
altering the value of Ag S,, in the 
criteria formulas 

Actually, Ay S,, will be a function 
of the pressure and of the moment, 
rather than a constant, To illustrate 
this further, assume that the bolt-load 
will decrease as internal pressure is 
applied, Then the value of Ay 5S, will 
decrease as pressure is applied The 
maximum capacity of the 
joint with no moment will be smaller 
than figures based on the initial bolt- 
load would imply. Assuming the joint 
to be under some intermediate pres 
sure, and moment to be applied, the 
maximum value of the allowable mo- 
ment would be smaller than formulas 
based on the initial bolt-load, or for 
bolt-load corrected for pressure only, 
would imply. This would be so for 
two reasons side of 
the neutral axis. the bolt-load will be 
decreasing. This will tend to open up 
the joint sooner. On the compression 
side of the neutral axis, the bolt-load 
This will tend to 
crush the gasket sooner. 
Assuming that the no-pressure, no- 


pressure 


On the “tension” 


will be increasing 


moment bolt-load is (Ay S.)).. and 
that when internal pressure is applied, 
1/K of the hydraulic end load is 
“picked up” as a decrease in bolt-load, 
then the bolt-load at a pressure p (with 
no moment) will be approximately 


(Ag Sup)e 


(As K 4 


Assuming that this same ratio ( x ) 


holds for the effect of moment on the 
tension and compression sides of the 
neutral axis, then the adjusted bolt- 
load on the tension side (with no pres- 
sure) will be approximately 


1 


(As Sop) (Ag Sop)o - K 


(force due to moment) 


If the “force due to moment” is taken 
as the summation of the gasket stress 
due to moment, and a triangular dis- 
tribution is assumed, this force will 
equal 

Fu M 

G/4 

so that the bolt-load corrected for 
amount on the “tension” side of the 
neutral axis may be taken as 


and on the compression side may be 
taken as 


(As Sop) (Ag Sup) 


INITIAL COMPRESSION 


LARGE COMPRESSION 


Figure 11. Shift of 
“Neutral” Axis 


corrected for both pressure and mo- 
ment can then be called 


(As Sop) (An Sop). 
K 4 K L7G 


and this value used in formula (6), 


which will become 
—p ym 


G/4 (Aw Sop) 

M< 
K 
16K 
1+ 
K@ 


p 
(10) 


Formula (10) then expresses the max- 
imum moment not to have leakage due 
to insufficient gasket pressure, cor- 
rected for the effect of a change in 
bolt-load, assuming that the bolt-load 
decreases* when pressure is applied. 


(An Sop) ae = (An Sop) 1 [? «| In the same manner as the forego- 
K L7G ing, formula (7) may be reworked 
The bolt-load on the “tension” side, to read 
NOMENCLATURE 
' Coefficient used to multiply the hydraulic end load to obtain 


the change in bolt load [assumed to 


(10) and (11)] 
\» Change in bolt length ) 


\en Change in bolt force ‘ 


\u Change in moment 


FE» Elastic constant of half the bolt length 


Ee Elastic constant of half the gasket thickness 


Fy Elastic constant of the flange 


Resulting Angular Rotation in Radians 


decrease in formulas 


Ty pical 


| 


#/"= 
Total Bolt Area 
Grip Length /2 
#/"= 
Gasket Contact Area “E” 
Gasket Thickness /2 
“#/Radian 
Total Bolt Load & Lever Arm 
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16 2 
1+.! 
K@ 
pzG 
16K 
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(11) 


Formula (11) then expresses the max- 
imum moment not to have crushing of 
the gasket, corrected for the effect of 
a change in bolt-load, assuming that 
the bolt-load decreases* when pressure 


is applied, 


Evaluation of the Change in 

Bolt-Load Factor 
: has been conveniently defined so 
as to permit a simple correction for 
change in bolt-load, Off hand it may 
appear difficult to evaluate. However, 
this may be done without too much 
labor. 

Figure 12 shows a segment of the 
flange with loads applied at the gasket, 
bolt circle, and mean diameter of the 
pipe. Intitially, it is assumed that the 
flange has been bolted-up to some ini- 
tial bolt-load, the bolts have extended 
somewhat, the gasket has compressed 
somewhat, the flange has rotated 
through some angle, and that the value 
of A». is zero, This is the condition 
represented by the solid-lined figure. 
The dashed outline shows the new pic- 
ture when the load Ap, is given some 
finite value. Ag is (half) the change 
in thickness of the gasket (assuming 
that the center of the gasket does not 
move). J» is the change in rotation 
of the flange. 

Inspection of the geometry of the 
figure will yield the following results: 


Ay L,4@ — Ay = half the change 
in length of bolts 

Are change in bolt-load 

FE» 


Ex, (L,4@ — Ag) 


stiffness of the bolts 

| pounds per inch deflection 
Sign convention assumes bolt load 
decreases when answer is positive 


Ave 


where Es 


change in gasket load 


stiffness of gasket 

7 pounds per inch deflection 
Sign convention assumes gasket load 
decreases when answer is positive 


\ where Ee = 


4u = change in internal flange 
resisting moment 


- rotational stiffness of flange 

d inch pounds per radian 
Sign convention assumes moment 
increases when answer is positive 


{ where Er 


Figure 12. Loads on Flange Segment 
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The following equilibrium equations 
may be written: 


> Ap = Are + Ars — Ara 0 
(Summation of forces) 


Arc La — Ars ( + Le) == Au 
(evaluation of change in flange moment) 


These equations may be rewritten as: 


Are + Ex (L, 4 @ — de) — Eo 0 
or Ac (—Es— Ec) L Es —Ar. 
(13) 
and Ee 4g — En (Li 

— As) (L, + La) 

or 4g [Ec La + Es +404 
[—Exs L, (Li + Lz) — Er] = 0 
(14) 


Equations (13) and (14) may be 
solved simultaneously to yield the fol- 
lowing results: 

[Es L, (Ls + La) + Fr] 


TEs (Ex + Fo) + En Fo 
(15) 


4,=4 


[Eo La + Ew (La -+ La)] 
[Er (Es + Fe) + Es Eo L*,} 
(16) 


A» 


L,4¢@ — Aa: 


Pa [Ee 1. 
[Er (Ex + Eo) + Ex Eo 


(1 


and, since 4, 


ay 
) 


By substituting equation (17) in 
equation (12), it can be determined 
that: 

Es [Ee 1. Le — Es} 

K [Er (Ex + Ee) + Ex Eo L's) 

(18) 


That value of 


in formulas (10) and (11). Inspec- 
tion of the terms of equation (18) 


‘ may then be used 


shows that x may be either positive 


or negative (that the bolt-load may 
either decrease or increase) depend- 
ing on the relative magnitudes of 
(Eq L, L,) and (Ep). 


Ao 


| 


Comparison With Test Data 

Reference No. 5 contains test data 
on the behavior of an experimental 
flange when internal pressure is ap- 
plied. It will be informative to use 
formula (18) on this test flange, com- 
pute the bolt-load change after inter- 
nal pressure is applied, and compare 
the computed value with the actual 
test figure, The data on flange C-1 of 
this reference is as shown in Table 1. 


TABLE 1 


Flange 


244" thick 


Belts Gasket 


28 at 16° Dia 


2 at Me” thick 


Dac=28 Soft iron 
(Bolt Circle) | 4" contact face 
width 


oD 

max. Hub thick 

= 92x 10° pipe wall thick 
the = 4980, 10° Li = 938" 

= 


Assuming F = 29x 

and diseount- 
ing any other 


* Computed from the data in reference 
t Sere question can be raised as to what constitutes the 
gasket” in an assembly of this stiffness 


From this data, using formula (17), 


K WwW 
92 [4960 938 & — 86] 


86 [92 + 4960] + 92 X 4960 x .938* 


K 362 

When the internal pressure is 300 
psi., the hydraulic end load Ap, will be: 
7/4G' p = 7/4 (267/8)* & 300 


170,000 # 


Ar. 


from the value of computed above, 


the change in bolt-load should be: 


Are 


362 & 170,000 
61,500 pounds 
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That the bolt-load should de- 
crease by 61,500 lbs. By comparison, 
the test values ranged from 46,000 to 
124,000—-the mean value being 73,000 
pounds, Assuming this mean value to 
be “correct,” the discrepancy between 
the computation and the test is about 
15 percent, In terms of the many fac- 
tors that can contribute to this dis- 
crepancy, the agreement between the 
values is quite good. In terms of 
“safety-factors” generally employed 
and the small over-all effect on the 
leakage envelope, the discrepancy is 
probably negligible, 


18, 


Figure 13 shows the effect on ¥ 


of varying each of the stiffness factors 
while holding the others constant, It 


l 
will be seen that is not sensitive to 


K 

changes in E,, in the neighborhood of 
the operating value, That is, the gasket 
behaving rather effectively as a 
fulerum. On the other hand, it is some- 
what sensitive to changes in Ey and 
Ey. Readers familiar with Reference 


18 


No. 5 may note that the value of i 


that would be required by the test data 
increases as the internal pressure is 
This may in part be ex- 


ine reased 


plained by decreasing “twisting stiff- 
ness” of the flange as flange moments 
are increased, The smaller flange stiff- 
ness-factor would then make for a 


greater value of K and thus it can 


be seen that the results of the formulas 
agree with the trend of the test data. 


Use of the Formulas 
The general suggestion of this arti- 
cle is to use formulas (6) and (7) to 
construct leakage envelopes ignoring 


the influence of z The formulas are 


easy to apply and should be of accu- 
racy sufficient for practical design. 
Evaluation of the various stiffness fac- 
tors, normally a somewhat complicated 
undertaking, is thereby avoided. It is 
possible for the formulas to be either 
conservative or somewhat 
Figure 14 has been 


somewhat 
unconservative. 


1 
constructed to show the influence of K 


on the leakage envelope. It has been 
made from formulas (10) and (11), 
for the 8-inch-150-pound flange of the 


previous example. . is permitted to 
vary from +.50 to —.50. The shaded 


area in the figure defines the question- 


Figure 13 


able zone. Inspection of the figure will 
show that even for this wide range of 
values, the results of formulas (6) 
and (7) are of good accuracy. Also. 
it can be demonstrated mathemati- 
cally that the maximum positive 
1y 

value (.) can have, for any combi- 
nation of the various stiffness fac- 
tors, is( For this example, 
is .25; the boundary corresponding 
to that (x) value lies within the 
lower part of the shaded area. Leakage 
envelopes constructed using formulas 


(10) and (11) with a positive ( ) 
) will al- 
ways be conservative. If formulas (6) 
and (7) place the moment-pressure 
condition well within the envelope, the 
problem is adequately solved, If the 
operating condition falls close to the 


extremes of the envelope, formulas 
(10) and (11) may be used with an 


assumed ( x) value not greater than 


value taken equal to (7 
1 


(| ). As a last resort, the various 
stiffness factors may be calculated and 


“TTT 


| a 
} + + — +++ 
| 
= HH + +t TT + 
— + tT ttt + 
1.00 +. Li 
ey @.7=2 SETTING O IN REALITY DEF THAT THE FLANGE WILL BEHAVE AS A 


SETTING E,= 0 IN REALITY 
THEREFORE THE BOLTS MUST 


SETTING Ey=0 IN REALITY A CONSTANT BOLT-LOAD, 


A CONSTANT GASKET LOAD--- 
100% OF THE LOAD, 


\ 0 
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K then 
using that value in formulas (10) and 
(il). These latter formulas have been 
arranged so that the numerical com- 
putations of (6) and (7) are used, so 
that calculation labor is reduced. 


used to correctly evaluate ( 


General Conclusions 

The writer hopes that the conclu- 
sions drawn in this article may stimu- 
late further research, bring into pub- 
lication any private test data that may 
be available, and point a direction for 
further experiment. Despite the fact 
that the methods of this article are 
rational, the problem is by no means 
completely solved. Additional data on 
the elastic and plastic characteristics 
of gasket material are needed. The 
torsional effect on the flange of the 
non-uniform flange-moments needs to 
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Figure 14. Influence of 


200 


on Leakage Envelope 


150 


be evaluated, And service life charac- 

teristics need correlation with static 

characteristics, These are but a few of 

the many avenues along which re- 

search must travel until the flanged 

joint has been thoroughly explored. 
(End of Part Ill and series.) 
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net loss will generally be amaller after 
several cycles 
2 Some readers may note that the tendency 
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the gasket stress-pattern under moment that 
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cleaning operations are eliminated and 

finishing costs reduced because no flux 

which provides low operat- 

or the process The process 

a high quality weld having 

e abou ve same physical and mechanical 

Aluminum Welding properties s with th Heliare process 
lensile strengtl ier m some appli 

cations because ! at effect duc 

high welding speed. X-ray exanmmnation 

By Argon Metal Arc shows welds extremely dense and sound 


Dependit n the quality the 


up 
weld required, practical welding speeds 
pr 


with the argon 
siderable range. Welds have been made 


5 inches per minute in fairly 


cess var\ ver a con 


as slow as 
heavy plate ind as 
munute im ! tructural members 


A Welding ’ ru 1 al members an be 
re we ye i ‘ hu made at gher speed ian ti 


must meet pressure-vessel specificat 


ast as 48 inches per 


num 
whiel Most signittcant of other tactors that 
‘ ht fect welding speeds is the jomt desigt 
trode and the al m wor depr rates Accurat 
been develoy ' ‘ } pas t he mechan set up are also imp 

eldable i ip t thy available, butt weld The welding machime consists an 


edge preparation and 
t 


yosition, and electro feeding mechanism, a gas cup 
ide-tube assembly, and a special 
and cooling water 
solenoid-operated 
Iding generator, of 
amp. rating res 0 supply 
direct current 
with the argon 
cleaning actor 
ulvantages aluminum withou 
advantage is that Data and phot 
r welding of alum Linde Air Produc 
iminates the possiblities o Union Carbide anc 


or entrapment. Weld New York 
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ment of the pr ess is bemwy concentrated fillet and " 
machen ‘ alt the process 1s hor ntal 
applicable eithe machin r hand economical 
velcime Lhe electr e uw supphed as a i the uses 
alurne wih s deporsted for rathroad 
as filler metal across the arc into the processing 
weld tanks, and | 
ranging in thickness from The use 
mech to inches, has been welde provid 
by the process. Minimum practicable for the pre 
thickmne i velding ts about 3/16 in no flux is re 
ly veldme heavy plate, the multi-pass num which ¢ 
technique makes possible the welding i flux orrost 
A Argon metal arc machine in use at General American Transportation Company welding aluminum car tanks of plate 1's in. thick i 


LAGONDA | SPRINGFIE 


June, 


When the first tube still was erected, Lagonda 
cleaners were there to take on the cleaning job. 


There are fifty constructive years behind the 
Lagonda cleaner of today. A full half century of devel- 
opment, with all the grief of adventuring up false 
roads, all the satisfaction of real improvement 
achieved, that accompany successful pioneering in 
any equipment. This half century of invaluable ex- 
perience is today bringing in big dividends to refiner- 
ies everywhere where — dividends in the form of 
faster, more thorough tube cleaning, delays elimi- 
nated, costly minutes and hours saved in getting 
stills back on stream. 

Put this half century of know-how to work for 
you. When you have a tough problem, call in the 
Lagonda man. No obligation. 


1950—A Gulf Publishing Company Publication 


Here is the refinery tube 
cleaner that half a century of 
successful effort has brought forth 
——the famous LAGONDA 1100 
SERIES, ball bearing front and 
rear handling thrust both ways 
fully lubricated in a// bearings, 
and demonstrably capable of 
delivering coke-smashing power 
that only LAGONDA designed 
cutter heads can be expected 


to sustain. 


Fully described in the 
LAGONDA bulletin, 
on request, 


120%) 


‘Plents ef: JEANNETTE, PA. 
RIDGWAY, PA. * AMPERE, J. 
SPRINGFIELD, O. * NEWARK, N. 3. 
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STATIONS 


CONTROLLERS 


Standard 
Equipment on 
GRAPHIC. 
}PANELS 


MOORE PRODUCTS CO. 


PHILADELPHIA, PA. 


(CONTROLLER 


Refinery Installations 


ilustration, Actual Size 


Graphic Panel 
‘ Installation Application Engineenng 
#CONTINENTAL OIL CO TCC Cracking Unit Lummus 
Denver, Colo 4,800 bbl /dey 
5 #COSDEN PETROLEUM CORP. UOP Fluid cat UOP 
Big Spring, Texas 6,000 /day Panellt 
#DEEP ROCK OIL CO UOP Fluid cat uOoP 
e . Cushing, Okla 5,000 bbi /day Panellit 
Me #GLOBE OIL & REF CO UOP Fluid cat UOP 
Uses the precision it Lemont, Ill 6,000 bbl. /day Panellit 
wINDIANA FARM BUREAU Complete rehinery 
Nullmatic Regulator Evansville, Ind 5.000 bbi /day Panelit 
®#OLD DUTCH REFINING CO UOP Platiormer UOP 
Muskegon, Mich 1,500 bbl /day Panellit 
PAN AM SOUTHERN CORP Delayed coker Lummus 
y E) Dorado, Ark 9,300 bbi /day GE ‘ 
The Nulimatic Controller #ROCK ISLAND REF. CO Complete retinery UOP 
a a Indianapolis, Ind 10. bbi /day anellit 
SHELL OIL CO OF CANADA  Solutizer Sheil 
ict ne pe ati x Montreal, Quebec 7,000 bbl /day Peacock 
ee jon ny SOCIETE GENERALE Dist. 26,000 bbl. day Lummus 
3 Dunkirk, France Lube 9,000 bbi day 
STANDARD OIL CO. (OHIO) Dist. 9,000 bbl. day Lummus 
4 Lima, Ohio Lube 3,500 bbl day -Sohio 
Bumpless SUN OIL CO Houdnitlow cat Sun-Houdry 
Toledo, Ohio 30,000 bbi /day Panelit 
Manual-Automatic TIDEWATER ASSOC OILCO. Houdriflow Panellit 
Drumright, Okle 4,500 bbi /day 
switching WOOD RIVER OIL & REF CO. UOP Fluid cat 
Hartiord, 7,500 bbl /day Panellit 
&% ~ On Stream by May 5, 1950 && ~ First on Stream 


Over a thousand NULLMATIC M P Stations — with remote- 
set NULLMATIC Controllers—are being used on the 
‘th panels listed above, on graphic panels in five chemical 
: plants, on consoles, and on conventional control boards. 
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in the INDUSTRY 


WPRA Kansas Meeting 
Scheduled for June 23 


Four speakers are scheduled to appear 
at the one-day regional meeting of 
Western Petroleum Refiners Association 
to be held in Wichita, Kan. June 23 
Discussions will be on the technical as- 
pects of refinery operations and indus 
trial relations 

Brown, Universal Oil Products 
Company, Chicago, will describe a CO, 
caustic neutralizer recently developed by 
UOP, particularly for use in cat crack- 
ing plants. “Recent Advances in Indus- 
trial Psychology” will be given by Dr 
Harry C. Mahan, consulting industrial 
psychologist and a faculty member of 
Wichita University. W. Edward Lemon, 
Tulsa, manager of the petroleum divi 
sion of J. F. Pritchard & Company will 
discuss “Can a Storage-Stable Distillate 
Fuel Be Manufactured?” A_ discussion 
of job evaluation will be given by John 
M. Napier, member of the industrial re 
lations staff at Boeing Aircraft Company 


Harry F. Sinclair 
To Retire Under Pension 


Harry F. Sinclair has been given the 
title of honorary chairman of the board 
of Sinclair Oil Corporation upon his re- 
quest to retire under the company pen 
sion plan. Sinclair, who asked not to be 
re-elected chairman, will continue as a 
director and consultant 

P. W. Thirtle, comptroller, was elected 
vice president, and H. Jeffries, formerly 
assistant, was promoted to comptroller 


Automotive-Petroleum 
Relations Topic of Meet 


The close relationship between the au 
tomotive and petroleum industries will 
be discussed by leaders in both fields at 
a meeting of the Lubrication Committee 
of the American Petroleum Institute in 
the Book-Cadillac Hotel, Detroit, on 
Tune 14-15 

Speakers at a June 14 dinner session 
Major General James H. Doolittle, 
vice president of Shell Oil Company, 
and George Romney, executive vice pres 
ident of Nash-Kelvinator Corporation 
will discuss “The Automobile and Pe 
troleum Industries, Partners Before the 
Public 

Group sessions earlier in the day will 
have subjects and speakers as follows 

“Compression Ratio, Octane Demand, 
and Lubrication,” R. S. J. Pigott, direc- 
tor, Engineering Division, Gulf Research 
and Development Corporation; “Engine 
Design and Its Relation to Fuels and 
Lubricants,” Victor G. Raviolo, assistant 
to chief engineer in charge of engine 
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development, Ford Motor Company; 
“Automatic Transmissions and Their 
Service,” G. A. Round, chief automotive 
engineer, Socony-Vacuum Oil Company, 
Discussions will be by H. L. Mor, of 
The Pure Oil Company, and H. R 
Wolt, of General Motors Corporation 

\ business meeting of the committee, 
with subjects of interest to both the 
automotive and petroleum industries, will 


be held Tune 15 


Canada's 1949 Refined 
Products Output Up 


Saleable products output of Canadian 
refineries increased 10.2 percent in 1949 
over 1948, according to year-end figures 
issued by the Dominion Bureau of Statis 
tics, Department of Trade and Com 
merce 

Ihe report also gives year-end figures 
for 1949 compared with 1948 on crude 
receipts by refineries, the breakdown 
showing a slight decrease in the amount 
of imports with nearly doubled receipts 
of domestic crude 

Total net production of saleable prod 
ucts (barrels of 35 Imperial gallons) was 
approximately 89.3 million im 1949 and 
81 million for 1948 


First Outside Member 
Elected to Socony Board 


Dr. Grayson I Kirk, provost of 
Columbia University, has been named 
as the first outside member of the board 
ot directors of Socony-Vacuum Oil Com- 
pany, Inc. The other ten members of the 
board are full time employes 

One of the nation’s leading authori 
ties in government and international re 
lations, Dr. Kirk has been a member of 
the Columbia faculty of political science 
since 1940 and holds the rank of profes 
sor of international relations. Dr. Kirk 
was recently named a vice president of 
Columbia and will assume office July 1 
as principal assistant to President 
Dwight D. Eisenhower. 


Scientific Plant Location 
Urged for Process Growth 


Haphazard methods used in the past 
for locating new processing plants would 
be dangerous to the healthy growth of 
the process industries, according to Pro 
fessor Donald F. Othmer, head of the 
department of chemical engineering at 
Polytechnic Institute of Brooklyn, and 
Robert S. Aries, president of R. S. Aries 
& Associates, Brooklyn. Processing in 
dustries in the UL. S. will continue to 
grow at the rate of about $2% billion 
per year during the 1950's, they esti 
mated, which matches the recent tre 
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SHORT COURSE AWARD—The silver anniver- 
sary meeting of the Southwestern Gas Meosure- 
ment Short Course attracted mony past and 
present bers of the g | committee who 
marvelled at the progress which has been made 
and the broad scope attained 

The 1950 Short Course marked another mile- 
stone in the life of W. H. Carson, dean of the 
College of Engineering, University of Oklahoma, 
Norman, who has been the directing force in 
the Short Course for the past 25 years. In ap- 
preciation of his services, all of the men who 
have served with Dean Carson throughout the 
years presented him with a plaque and a scroll 
This group also presented to Dean Carson a 
deer rifle and a set of deluxe matched luggage 
The presentation (above) was made by C. 8. Day, 
general manager of Consolidated Gas Utilities 
Corporation, who served as general chairman of 
the Short Course in 1931 


mendous growth per year from 1930 
through 1949 

The processing industries have not mi 
grated, but have grown during the last 
evht years in different areas at different 
rates, they claimed. Development of the 
processing mdustries in the Southwest 
(Texas) has not caused any dislocation 
in the process industries in other parts 
of the country, according to Othmer and 
Aries, as the East is still the seat of 
most of the processing industries on a 


proportional basis with losses to other 
areas insignificant 


Employe Benefits Extended 
By Revised Conoco Plen 


A minimum retirement payment of 
$125 a month has been included in a 
liberalized employe benefit plan adopted 
by Continental Oil Company. This 
amount includes revised federal old age 
benefits and will be paid to men retiring 
at age 65 and women at age 60 who have 
at least 20 years’ service. One of the 
provisions 1s a Separation retirement al- 
lowance or “vested right” under which 
employes leaving after 10 years’ service 
will be entitled to a deferred retirement 
payment (at age 65 for men and 60 for 
women), provided they have not wit 
drawn their own contributions from 
fund. Employes get credit for portion 
of company contributions after 10 years, 
this portion increasing from 25 percent 
at end of 10 years to 100 percent at end 
of 20 years, without regard for age 


Cities Service Wins 
In First Aid Contest 


Top honors went last month to a 
seven-man team from Cities Service Re 
fining Corporation's butadiene plant at 
Lake Charles, La. which together with 
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The MONTH Trends of Operations and Changes in Stocks 
eee Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 


Petroleum [natitute weekly reporta, which are estimates on Bureau of Mines basis 


three other company teams competed (All Agures in thousands of barrels—add 600) r 
in a first aid contest held at the indus oe 
trial exposition, Houston. In second Crade Gaseil and Distillate Resdual Feel 
place was Mathieson Chemical Corpora- Preductos Ruaste Stechs Preduction Stechs Predection Stocks Production Stocks 

tion. Other troplnes awarded tor the Daily Stillx Daily Week Weekly WeekEnd Weekly WeekEnd Weekly Week Bad 
artificial respiration problem were given 

by the emergency corps and the expo 
sition to three tying groups—Cuities Serv 

ice, Mathieson Chemical, and the emer 
gency corps. Southern Alkali Corporation 
Lake Charles, La also participated 
Rules and regulations i the contest 
were governed by the Bureau of Mines 
first ard manual, with teams working 


114,677 


November 26 
December 24 
<0 


four problems each 


are « follows 


Cithes Se Georee Baumann sptain 


Leroy B#tephen hard ter Auetin Mil 


240,842 


Texas Council to Study |. Gonzalez, Houston; Ray Hubbard, 


A. I. Hollingshead, W. A. N n, and H Dallas; Sidney Latham, Dallas; Harry 


Declining Tax Revenues Leyendecker, Houston; John’ Lynch, 


Ha Cour reet W 
Corpus Christi; Glenn McCarthy, Hous- 
Jexiersh R. J. Templet, Perry Noess ‘ An ripe ( ton; Raymond M. Myers, Dallas; Sid W 
ead scxtnent vetrotet stry 
K , ford, Houston; Fred Shield, San An- 
IPAA Sees oil Demand as been app inted by —— tonio: Clay Underwood, Wichita Falls; 
Shivers ot exas, acting onder enate ana 
Up 5.7 Percent for 1950 Resolution N 65, to furnish techmical and John Wrather, Longview 
The Independent Petroleum Associa information im an advisory capacity only 


tion of America estimated that a new to the Texas Legislative Council. The Refining Co-ordinator 
il supply required to meet a 5.7 per Council has been requested to make Will Head Esso Export 


ent higher total [ S. demand for all inquiry imto the basic and underlying 

ile im 1950. after stock changes, must causes for the steadily dechning tax William |. Haley, co-ordimator of re- 

average 642 million barrels per day and revenues to the state from the petroleum fining operations of Standard Oil Com 

that this fieure would rise to 663 mil industry and injury to the state's econ pany (New Jersey), has been elected 

ion barrels per day im the first quarter my and to subsequently determine the president of Esso Export Corporation 
i 1951 causes and recommend remedies. These He succeeds Frank M. Balling who will 
While attempting no breakdown be recommendations of the committee and remain a director pending his retirement 

tween domestic production and imports Council are to be submitted to the regu in the near future. With Haley named a 

the association reported also that u im lar session of the 52nd Legislature of director, Esso Export’s board numbers 
rts plus | S. output of natural gas Texas for its consideration nine 

ne and allied products ntmued at Members of the committe: wf whoicl Harold W. Fisher, deputy co-ordmator 
hem first quarter 1950 levels, this vear's Dan W. Hovev. Houston, ts chairman, of Jersey Standard, was appoimted to 

lemand for domestic rude m barrels are to serve on a voluntary basis with succeed Haley as head of the refining 

per day would averawe 5.13 barrels per ut expense f any kind to the co-ordination department 

lav a mpared with actual producti according to the resolution. Included are 

iveraging milhon barrels per day u ©. Bennett, Houston; H. E. Childs, 

1949 and 5.3 in 1948 Midland. Amarillo, Socony $2000 Grant 


Socony-Vacuum Onl Company, Inc., 
has awarded $200 to the University ot 
Michigan, Ann Arbor, for renewal of a 
fellowship in chemical engineering dur- 
ing the vear from September 1 to Au 
wust 31, 1951. A total of 20 such grants 
Socony- Vacuum 


will be supported by 
luring the 1950-51 academic season at 
lewes and universities throughout the 
country at a total expenditure of $40,000 
They represent 19 renewals and one 


new tellowship 


Maritime Refinery Resumed 


Maritime Company has resumed 


perations at Its (MM) barrel per-day 
Houstor refinery running approx 

mately 2500 barrels er day t rude 
The mpans several Texas and 
Lousiana Gulf Coast Independents wl 

eral months a ‘ luce wasolime 


sene will be produce ut the beginning 


Phillips Chemical Award 


The Plains butadiene plant, operated . 
FULLERTON COMPLETED—Instrument controlman checking instruments on the con- by Phillips Chemical Company, near 
trol panel in the process orea of the gasoline plant formally opened last month in the Rorwer, Texas, has received the National 
South Fullerton field, Andrews County, Texas. Stanolind Oil & Gas Company is the Safety Council award of honor for dis 
operotor for a group of 14 owners. The panel is one of three of this type in the plant tinguished service to safety, the plant 
See complete story commencing on page 123.) aving worked 3,001,629 man-hours in 
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n Apnl 5,314 18,038 128,855 6,531 7,272 39.280 
tain. KMalp? . liomer Newsome Themas 
KK. Powe foward he H 
and Albert tirif n 
00 O =" 
| 
~ 
~ 
| 
} 
] 
138 


1. Outside Stem Threads 


Tefion Packing 


Tefion Seat 


Aveailable in 
Aleyco 20, 18-85, 18-85Mo, 
18-8SCb, Monel, Nickel 


RADICALLY 
NEW 


Needle Valve 


and 
Plug Gate Valve 


, 


ALoyvc®? 


FIGURE NO. 621 NEEDLE VALVE 
Needle Point Globe Type 
Sizes Ye" through 1”. 3000 Ibs. W.P. 


hese really new ALOYCO 

Teflon-seated forged body 
valves eliminate the operating dif- 
ficulties found in ordinary bar 
tock valves because: 


1. Outside Stem Threads, rather 
than inside screw, prevent corrod- 
ing and sticking of stems. 

2. Teflon Packing, rather than 
ordinary types, stops stuffing box 
leakage. 


3. Union Bonnets, instead of 


screwed-in type, add strength and 
safety. 


4. Teflon Renewable Seats, instead 
of metal-to-metal, eliminate galling 
and seizing—insure pressure tight- 
ness. 


Nothing has been spared to obtain 
maximum mechanical efficiency, as 
well as corrosion-resistance in these 
valves. Write or telephone our 
nearest branch for Technical Infor- 
mation Bulletin No. 5. 


Potents Pending 


ALLOY STEEL PRODUCTS CO., Inc. 


1303 W. ELIZABETH AVE., LINDEN, NEW JERSEY 


ATLANTA — CHICAGO — HOUSTON 


June, 1950 


LOS ANGELES — NEW YORK — PITTSBURGH — WAMINGTON 


A Gulf Publishing Company Publication 


FIGURE NO. 662 PLUG GATE VALVE 
Straight-Through Type 
Sizes Ve" through Yo". 3000 Ibs. W.P. 


Alloy Steel Products Co., inc, Linden, N. J 


Please send me Technical Information Bulletin No. 5. 
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The MONTH... 


approximately S00 days without a lost 


time myury 
©. D. Henderson is satety director of 
the plains plant assisted by L. D. Baker 


Whiting Foreman Retires 

Albert M. Schaefer. a night foreman 
at the Whiting, Ind., refinery of Stand 
ard Oil Company (Indiana), this montl 


company which were begwun in the barrel 
Ise fhiee when he was 14 vears old 
All of Schaefer’s record has been with 
the heavy ils clivisior the Whiting 


been hiterme 


wis department compounder 
retiring June 26 on wnipany 


given a wold watcl 


was 


Buys Asphalt Firm 

Producers Refining, In a West 
Branch Micl has purchased Asphalt 
Products Company im that city and will 


perate the plant as its asphalt division 


vithout change m management 


Great Britain Ends 
Gasoline Rationing 


Standard Oh) Company of New Jersey 
umd The California Texas Oil Company 


ave agreed to bring to England addi 
al wasoline supphes and accept pay 
nent m pounds sterling The British 
government's decison to end ratonme 
gasoline followed the Jersey Standard 
mreement. Both compames have awreed 
t spend this sterling n goods and 
rvices in their operations in the sterling 
area tankers in Britain 


Amertean Institute of Blectrical 
Engineers, Summer and Pacific 
General Meeting, Pasadena, 
Callf., Huntington Hotel 

12-16 American Sectety of Mechanical 

Engineers, OF! and Gas Power 

Division, Baltimore, Md., Lord 


Fngineers, 4th National Matertals 
Handling and Exhibit, Chicago, 
International Amobhitheater 

iS-te Pennsylvania Grade Crude Ol 
Association, Annual Meeting. 
Pittsburgh. William Penn 

18-20) Petroleum Equip Suppliers 
Assoctation, White Sulphur 
Springs, W. Va... The Greenbrier 

Amertcan Soctety for Testing 
Matertals, Sird Annual Meeting, 
%h Exhibit of Testing Apparatus 
and Related Fqu ent, Atlanth 
Olty, Chalf e-Haddon Hall 


Inetitute of Petroleum, Second 
Shale and Canne! Coal Conference, 
Scot 
AlG 


te Sectety of Automotive Engineers 
est Coast Meeting, Los Angeles 
Hiltmmore Hotel 


Amertoan Chemical Sectety, Chicage 

Amertcan Chemical Sectety, 6th 
National Chemical Exposition by 
Section, Chicage 
Chicage Collseum 

Amertcan Sectety of Mechantecal 


the Inatrun 

Buffalo, \. Y 

Municipal Auditorium 
14-18 Nattonal Petroleum Assoctation 
Atlantic City, \.J.. Hotel 
Traymore 


celebrates SO vears of service with the 


TECHNOLOGISTS TO NEW POST—Appointment of C. O. Tongberg as associate 
director and J. G. McNab and C. L. Fleming as assistant directors of the Research 
Division of the Standard Oil Development Company, central research affiliate of the 
Standard Oil Company (New Jersey), was announced last month. Dr. Tongberg succeeds 


S. C. Fulton who becomes associate director of the Chemical Division in @ reallocation 
of research responsibilities within the devel 

Dr. Tongberg, o graduate of Harvard ond Penn State, joined SOD in 1937. 

Dr. McNab, a graduate of Queens University at Kingston, Ontario, and the Univer- 
sity of Chicago, joined the company in 1936. 

Dr. Fleming, who joined the company in 1938, is a graduate of Dartmouth and the 
University of Ilinois 

The photo shows, left to right, Dr. Tongberg, Dr. Fleming, and Dr. McNab inspecting 
@ test motor being mounted at the Research Center's motor laboratory. 


centage of aromatic hydrocarbons trom 

Through walter Aromatics each barrel of crude oil,” according to 
‘To impre present-day high octane Fred Preu, assistant manager of Shell 
wasolines the best ever produced—re Oil Company's special products depart 
fineries are constantly suites better ment at Rye, N. Y. “The trend is defi 


25-27 


nitely toward aromatics even though 
they are expensive to make.” 


THE OIL MAN'S CALENDAR Preu spoke before a meeting last 


month of the American Coke and Chem 


icals Institute in Rye 


Instrument Soctety of America, 
National Confernece and Exhibit, 


Buffalo, N.Y., Memorial Audi- Weather Warning System 
torlum 

American Soctety of Mechanical oa 
Engineers, Petroleum Mechanical Planned by c stal Firms 
Engineering Division, New Orleans, \ weather warning system extending 


The Roosevelt. : 
from Brownsville to New Orleans is 


being formed by a network of Gulf 


poe Coast industries, including Pan Ameri 
St. Lous, Mo. can Refining Corporation, Texas City; 
The Central Power and” Light Com 
Ott Progress Week pany, Corpus Christi; Dow Chemical 
National Safety Congress, National Company, Freeport; Celanese Corpora 
— Exposition, tion of America, Bishop; Monsanto 
Chenneal Company Texas City; Car 

National Lubricating Grease bide and Carbon Chemicals Division 
Institute, Annual Meeting. Texas Citv; and Cities Service, Lake 


Chicago, Edgewater Beach Hotel 
haries ‘ 


Sectety of Automotive Engineers, By tracking the hurricane from as far 
Diesel Engine Meeting, Chicago. is 200 miles away, radar can spot a 
Hotel Knickerbocker front” extending 41.000 feet into the 

otive Engineers. k rm 

ubricants Meeting, 
The Mayo the group w operate, rehes on land 

OU Industry Information Committee, nes atherit ul lisseminatiny its 
Los Angeles, Biltmore Hotel 

American Petroleum Institute, 4th Ra 
Annual Meeting, Low Angeles ‘ nstalle at Brownsville Corpus 
Biltmore Hotel and Ambassador Chriet Lake Charles Houstor and 
Hotel 

National Blectrical Manufacturers Ne 
Association, Atlantic City, \.J kFedera Com meations Commission 
Chalfonte-Haddon Hall 


weather bureau, with whom 


trans itters ar t 


American Soctety of Mechanic mstall at 
Engineers, New York, put hrist 
Statler te 


Engineers, Annual Meeting i ‘ et u 
Columbus, Ohio 


x 
1980 1950 
JUNE 
18-22 
‘ 
2 ‘ 
26 
16-20 
to 
Now. 1 
NOV. 
4 2-35 
10 
15-17 
Dec. \ tora, Brownsville, Cor 
ith Freeport and several other 
pee itl be 
ships tg 
ict i ‘i ns Tem 
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HERE’S WHAT THE KEY IN OUR 


TRADE-MARK MEANS 


G. McKEE & COMPANY offer many 
engineering services to petroleum refiners — but 


only one standard of engineering. 


That single standard of quality has always been the 


— 


key to McKee success in the design, engineering and 
construction of petroleum processing facilities in all 


quarters of the globe. 


Mckee policy requires that we execute every project 
to the best of our ability, at the lowest possible cost 


consistent with correct design, thorough engineering 


and sound construction. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETRO IRON AND STEEL (MDUSTRIES 


ENGINEERS AND CONTRACTORS «+ ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 
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porary officers of the association are 
J. T. Hall, Pan American Refining Cor 
poratior ‘ Paul Taylor, Central 
Powe Corpus Christi, vice 
pre lent und Harry Kels Monsante 
(Chemical, secretary-treasurer 


Three Engineers Appointed 
At Deep Rock Refinery 
Pr 


motion of members of the 


visory staff at Deep Rock Oil 


super 
Corpora 


tion’ Cushing Okla. refinery include 

Carlos ( Riount, formerly assistant 
chief engineer, named refinery safety en 
gineer 

Jon W. Beam, former supervisor of in 
struments, is new development and in 
strument 

Former refinery maimtenance super 


visor, Robert A. Forsman, appoimted as 


sistant chief ems the position 


vacated by Blount 


Texaco Superintendent 

W. G. Copeland has been appointed 
superintendent of the Fagle Point, N. J 
Works of The Texas Company. He su 
ceeds A. M. Martin who is retiring 
land was first with 
1926 as a helper in the lab 
at the company's Port Arthur 
hemust after 
Rice Institute as a 
He I rved the re 


emploved 


lexas, 
rehnery and as a < his grad 


vation m 1927 from 


chem engineer 4s 

finine department of the mpany m 
New York, France, San Antoni and 
Sunburst. Mont 


TEXACO VP HONORED — John H. Holzbog 
(left), chairman of the New York Personnel 
Management Association, congratulotes James 
Tanham (right), vice president in charge of 
industrial and public relations of The Texas 
Company, on receiving the 1950 Achievement 
Award of the Association. The award is mode 
annually for outstanding contributions to the 
tield of personnel administration 

Tanham described the efforts in many coun 
tries, particularly underdeveloped countries, to 
industrialize their economy and raise the living 
standards of thei peoples. He pointed out thot 
“the tinal focal point of many of these efforts 
lies in the field of human relations in industry.” 
His injunction to management was—' Remember 
that in labor-management relations you are 


dealing with people Keep your eyes open, keep 
your eors open, but be sure alwoys to keep your 
heart open’ 


Plastic Bearing for Lubricating Tests 


A transparent plas 
tic bearing for lubri 
studies has 
built by The 
mpany Us 
unit, 


neers can see 


cation 
been 
Texas Ce 
me this eng! 
and 
grapl the be 
avior of oils and 
wreases in bearings 
under different loads 
and speeds 
Bright red 
mixed with the 
cant so that the 


dye is 
lubri 
lines 


of flow can be fol 
lowed. Sensitive 
scales on the test 
machine measure the 
friction drag the 
tendency of the bear 
ing to rotate with 


the shaft 
temperatures 


Operating 
are 
measured electrically 
by means of thermo 
couples and a poten 
thometer 


Ithough a plain 


journal bearing is 
under test at pres 
ent, the machine can 
be adapted t alse 


ball and rolles 
be irines 

Lhe spec ial test 
hine and Lucite 
were de 
built at 
research 
Bea 
work is 
Experiment 


study 


Trac 
be 
and 
‘ lexaco 
laboratories at 
con, N. Y. The 


the Engineering 


being done at 
Station of 


Imports Promise Increase 
For Rest of Year 


Eleven oil companies which do most 
t the il importing have given figures 
indicating they expect to import 772,450 
barrels per day of crude and products 
in the latter half of 1950, practically the 
same as in the first half of the year and 
substantially more than in the latter 
1949. Other companies not in 
cluded import approximately 68,000 bar 


indicating total imports of 


about 840,000 barrels per day in the 
latter half of 1950 

Imp rt forecasts seem unlikely to les 
sen Texas producers’ campaign tor a 


greate share of the domestic market 
\ statewide Citizens Economic Commit 
tee, appointed by Railroad Commission 


William Murray Ir. is setting 


Chairman 


up headquarters at Austin for the pur 
pose of studying the mmpact of toregn 
oil on Texas economy and recommend 
ing public action, if indicated 

Producers are pleased over the 140,500 


barrel per day increase in Texas oil 
Tune, but this results trom 
mption 
mports, ace rding 


att ,anics 
rather than cur 


t R. I Foree, 


president of the Texas Independent Pr 
ducers and Rovalty Owners Association 
The reanizatiwor licated it might go 
t Washington tor hely ommpeorters 
tailed t make satistactory promises at 
the Railroad Commission hearing last 
mont 

The Senate Labor Subcommittee 
through Chairman Neely (D., W. Va), 
said it will be “delighted” to hear a 


col- 


the Pennsylvania State College, in 
laboration with the staff there 


defense of oil imports from the company 
officials if they “volunteer” to testify 
The subcommittee is investigating the 
effect of oil imports on employment in 
this country. 

Neely explained that he had not so- 
licited any testimony for his hearings 
and that if testimony favorable to im- 
ports is volunteered, his group would 
hear it 


Pan Am Refining Elects 
Dr. Harold R. Snow 
vice president of Pan American 
Corporation, with Rodney M 
named a member of the board of dire« 
tors of the refining corporation, Pan 
American mpany, and Mexican 
Petroleum Corporation of Georgia 
as plant man 


has been elected 
Refining 
Nash 


Dr. Snow will continue 
ager of the Pan American refinery in 
lexas City, a position he has held since 
1947. Nash, who is general counsel of 
Pan American Petroleum & Transport 


Company, succeeds P. J. Sweeny, re 
rman of the board of 


cently 
American Pipe Line 


directors of 


Company 


Pan-Am Southern Names 
Refinery Executives 


Pan-Am Southern Corporation, New 
has elected R. T. Colquette vice 
president in charge of 
Dr. J. W. Bertetti was appointed 
ager of the El Dorado, Ark., refinery 
H. K. Wheeler, technical direct r;1.D 
Walk, assistant technical director 


Orleans 
manutacturing 
man 
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KAYLO LAMINATED PANELS 
vide Finished Walls 


4 In this typical installation, Kaylo 

Lominated Panels (with cement- 
asbestos focing) ore used on a 
valve house. 


EASY TO ERECT 
Kaylo Lominated Panels are easy 
to erect, lightweight (only 6 Ibs. 
psf}—con be sowed, noiled or 
bored with stondord tools. 
, v 
FOR CURTAIN-WALLS OR INTERIOR PARTITIONS, new Kaylo Laminated 
Panels provide many big advantages to the chemical, refining and 
allied industries. Available with a number of different facings, Kaylo 
panels offer these important features: 
Fire Protection— The Kaylo core is Permanence — The Kaylo core is an 
incombustibie. Installed with proper inorganic chemical composition which 
joint systems, Kaylo Laminated is rot-proof, vermin-proof and insol- 
‘anels (with cement-asbestos, steel, uble in water. 
aluminum or Monel facings) meet Structural Stren : 
gth — Kaylo Lami- 
A.S.T.M. one-hour fire standards. nated Panels have great strength 
Insulating Value—Two-inch panels and dimensional stability. Facing 
have better insulating value than and core material are securely 
16 inches of solid concrete. bonded with waterproof adhesives, 
Kaylo Laminated Panels provide better walls, reduced building load and 
easier erection for nearly every type of building. Investigate now. 


A VARIETY OF FACINGS are available on Kaylo Laminated Panels 
including: cement-asbestos, porcelain enamel, wood veneer, alumi- 
num, steel, plastics, zinc-coated steel, stainless steel and Monel. 


® | Kayle Division, Dept. Toledo 1, Ohio 


LAMINATED PANELS | Gentlemen: Please send me literature on Kaylo Laminated Panels. 


KAYLO DIVISION TOLEDO 1, ! 

j ADDRESS | 
Atlente + Boston Buffalo Chicago * Cincinnall Dallas * Minneopolis | city 
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T h BA N T pany's Marcus Hook, Pa. refinery. Sixty 
e @ee Pennsylvania Department of Labor & 


Industry certificates were awarded to 


R. R. Gumaer, technical assistant to nits within the refinery which had 
Ce equette either an accident-free year or better- 
Colquette whe was recently elected than-state-average for safety in 1949 
a director of the corporation, will move This is the 18th consecutive year that 
from El D rade to New Orleans as will the Marcus Hook refinery has been 
Gumaer. Dr. Bertetti, former technical cited by the state for its safety record 

director Wheeler his assistant and 


Walk will remain in El Dorad Development Firm Elects 
American Development Corporation, 
lows: Joseph H. Salmon, president; Dr 
Charles W. Rippie, vice president and 
technical director; and Peter J. Gaylor, 


H. S. Read, vice president and chair 
man of the corporation's marketing com 


mittee, was also named chairman of the 

supply and transportation « mmittee secretary -treasurer 

succeeding Bruce K Brown resident 

of the L. Standard Elects 

Orleans, general manager of bulk sales H. Crandall has been elected a 

also has been named vice president and vice president of Standard Oil-Company 

a director { Califorma. Since 1947 Crandall has 

been vice chairman of the board of The 

Sun Accidents Drop California Company and since 1948 a 

Personal injury accidents dropped 22 director of Standard Onl Company of 


percent m the past year at Sur Chl Com Texas 


New Mill Streamlines Big Pipe Production 


\ new mill i United States Steel's the use ler conveyors to move the 
National Tube Company at McKeesport, heavy anal pieces of semi-finished pipe 
Pa, has begun making pipe large enough from machine to machine, much like the 
t leliver 344 million culnc feet of gas assembly -line peration automobile 
every 24 hours plants 

Phe mill is geared to turn out an Among the major units in the produc 
nual 100,000 tons of electric welded tion line are a 2000-ton hydraulic press, 
and =hydraulica expanded steel pips identified as a U-ing press because it 

sanging up to 36 inches im diameter, In 


forms the steel plate into a l shape and 


tral pr luction is on ar rder tor 40-inch 


an 18,000-ton hydraulic press that torms 


The new facilities make up a compact the U-shaped piece into its finished round 


reamlined production unit, involving shape. (Latter press pictured below.) 


Reprint Policy 


A change has been made in 
Perroteum Reriner’s policy with 
regard to small, individual orders 
for reprints of its articles. Since 
January | a charge of 50 cents per 
copy has been made WHEN RE- 
PRINTS ARE AVAILABLE 
This will continue 

The charge for tear sheets of a 
particular article, effective April 1 
_ been reduced to 25 cents 

Cash or company requisitions 
should accompany all such “indi- 
vidual” orders 

This change does not affect the 
price for quantity orders of re- 
prints (starting at 100 orders) 
which will be quoted upon request 


Antitrust Suit Filed 
Against Seven Majors 


Seven major oil companies operating 
on the west coast have been named de- 
fendants in an antitrust suit filed in the 

S. District Court, Los Angeles, by 
the Justice Department. Defendants are 
Standard Oil Company of California, 
The Texas Company, Shell Oil Com- 
pany, Tide Water Associated Oil Com- 
pany, Richfield Oil Corporation of Los 
Angeles, General Petroleum Corporation, 
and Union Oil Company of California 
Named as joint-defendant was the Con- 
servation Committee of California Oil 
Producers, a voluntary unincorporated 
association organized tor what the de 
partment says is the purpose of con- 
trolling and regulating production of 
crude oil in California. Dissolution of the 
committee is asked 

Also the suit asks that each of the 
defendants divorce itself of bulk plants 
and company-owned retail stations and 
to release company-controlled stations 
from exclusive-dealing contracts. Other 
provisions called for are the abolition of 
the private prorate system at the pro 
duction level and the assumption by the 
majors of a “true common-carrier status’ 
with respect to the operation of their 
pipe lines and other transportation facili 
thes 


Southwest Research Head 


C. Desmond 
Ohio, has been appomted chairman « 
engineering mechamecs for Southwest 
Research Institute, San Antoni As for 
mer flutter section head for Curtiss 
Wright Corporation, Pengelley was con 
nected with flutter vibration and aero 
elasticity, aerodynamics, static testing 


Pengelley of Columbus, 


stress analysis, and landing wear layout 


Midwest Research Elects 

Charles Newton Kimball, Sce.D., has 
been elected president of the Midwest 
Institute, Kansas City, Mo. Other off 
cers are George E. Ziegler, Ph.D., direc 


tor of research, Leon T. Swan, vice 
president and treasurer, S. C. Lechtman, 
secretary, and Barnett, assistant 


treasurer 


Elected to Academy 


FE. V. Murphree, president of Standard 
Development Company, central 
nical and research organization of Stand 
ard Onl Company New Jersey), has 
heen elected to membership in the Na 
tonal Academy of Sciences. The acad 
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HORIZONTAL 
VACUUM TOWER 


GIVES REMARKABLE OPERATION 
at the Hartford, Illinois, refinery of Wood River Oil and Refining Company. 


This wet vacuum unit operating on heavy reduced Wyoming, West Texas and 
Oklahoma crudes produces negative oliensis asphalts. Pressure drop through 
six (6) horizontal Kaskade trays four to six millimeters of mercury. 


We will be glad to tell you how the Kaskade tray can be adapted to your 
vacuum services. Write us today, no obligation. 
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emy, composed of leading scientists, en- 
gineers, and physicists in the U. S., 
serves to mvestigate, examine, experi- 
ment, and report upon any subject of 
science whenever called upon by any 
governmental department. Grants in-aid 


also made to colleges and universities 


are 


Phillips Employes Named 
To Industrial Committees 


Three members of Phillips Petroleum 
Company's chemical engineering division 
have been appointed to various industry 


' ] Installed in 1926, this unit, still 
| in service, attests to the long- 
time performance of R-C Meters, 


NO PENSION FOR THIS OLD-TIMER 
even after 23 years of service — Buttolgh 


Accurate and dependable as always, this 23-year-old Roote-Conners- Butteish 
ville Meter still performs faithfully. No retirement for this veteran! Evans, and P. W 
Because new demands called for higher capacity, it has been trans- Pucker were named 
ferred to another job in the same plant. old duties have been 
taken on by a new R-C unit, purchased because of fine performance resigned from Phil 
of this old-timer. lips to take a posi 
: tion with the Amer 


That's a common history of R-C Meters. They’re built to measure can Petroicam In 
accurately, and keep on doing it, year after year. Simple design. stitute 
finely machined measuring surfaces and other important refinements — ph, manage 4 
account for their ability to measure gas accurately and unfailingly, nt and 
almost indefinitely. and with the com 
With 31 standard sizes and capacities from 4,000 to 1,000,000 cfh, pany sinc 1040 is Tucker 
R-C Meters meet the needs of most applications. Write for Bulletin tees of the AGA, API, Compressed Gas 
40-B-14 or tell us your specific requirements. Association, National Fire Protection 
Association, and L.PGA 
ROOTS-CONNERSVILLE BLOWER CORPORATION Evans, with Phillips since 192°. 0 
500 Cresent Avenue, Connersville, Indiana American Society for Testing Materials 
and the LPGA. He is a technical ad 
(Right) This R-C Meter, with capacity visor on supply and demand, specifica 
| b 


of 317.000 cth, replaced the “‘old- 
timer” above, now transferred to 
other duties 


(Below) Typical capacity R-C 
Meter for low and medium pressures 


LPG Group Elects New 
President and 


Pete Anders Alt 


Petroleum Refiner 


‘ 
J 
‘2 
| 
if 
transportatior packaging aste lis- 
posal, pollution, combustion and fuel j 
utihzation, ation, storage and han 
lling liquefied petroleum gas and 
lucker, presently a technical advisor 
+ «re n liquefied petroleum gas and chemical ; 
receiving his Ph.D. at the Universit i 
committees of the LPGA, and the metal 
4 packages committee of the Manufact 
ties | ind, Me., 
last month was elected president i the 
quched Petroleum Gas Association 
- He succeeds Si G. Darling, president 
Darlinwas In Pratt Kat 
Other fficers for 1950-51 include 
ONE OF THE DRESSER INDUSTRIES William S. Lander, Rulane Gas Com 4 
pany, Charlotte, N. ¢ first vice presi- 
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LEADERSHIP! 


RECOGNIZE AND APPLY THE PARAMAGNETIC PRINCIPLE 
As early as 1909, Joseph Hays recognized the need for an 
Oxygen Recorder. Thirty years and five oxygen analyzing 
instruments later, Hays research engineers had a principle 
worth complete ex — pion paramagnetic qualities 
of oxygen. n followed ‘ 


Once it had 
been established that magnetically induced thermal re- 
sistance changes accurately mirrored O; content changes 
in a gas —- millionfold amplification was required. 
Fo aye a —_ fiers proved inadequate, so Hays designed 

hen their Analyzer and Recorder were com- 
pleted, it ee clear that Hays had an instrument 


PRACTICAL 
DESIGN 
FEATURES 
Positive, in- 
stant zero 
check through 
free swinging 
magnet. High 
sensitivity, 
rapid re- 
sponse to O, 
changes— 
rugged con- 
struction. 
Patented compensator assures accurate 
readings in ‘; O, by correcting for changes 
in barometric and gas sample pressure. 
No chemical required . . . 
No combustion . . . complete safety 
No gaseous or liquid fuels added to gas sample 
Provision for 4 records on one chart 


BULLETIN 49-829 tor 


June, 1950 


A Gulf Publishing Company Publication 


PAINSTAKING, 
PRECISION 
FABRICATION 
High accuracy and sensitiv- 
ity require close tolerances 
problems arose. 
ays solved these problems 
by investing large sums in new machines, by building 
their own equipment not available elsewhere, by 
their 40 years of instrument manufacturing ‘“‘know- how. 
When finished, the new O; Recorders were subjected to . . 


Test installations were made 
in the oil, steel and glass in- 
dustries; power plants, and 
laboratories. Instrument per- 
formance was noted under varying conditions, findings 
were then translated into product improvements. New 
compensations, calibrating techniques and adjustments 
were developed, giving Hays a wealth of... K 


You benefit by 
Hays knowl- 
edge gained in working with 200 leading industrial users 

. experience in applying the Magno-Thermo O, Recorder 
to Catalyst regenerators, process heaters, heat treati 
furnaces, open hearths, government laboratories onl 
similar operations. 


CORPORATION 


city 


THE HAYS CORPORATION 

Michigan City 10, Indiane 

Please send me Bulletin 49-829 which describes the Hays Oxygen Recorder 
end Anolyrer 


Compony 
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FOR COMPLETE SERVICE 
AND DEPENDABILITY 


You can't beat INTERNATIONAL REFINERY 
MIXING EQUIPMENT for the most rapid and 
economical blending of Gasoline, Gasoline 
Ethyl mixing, lubricating and fuel oil blending, 
as well as by-products liming, caustic and 
doctor treating .. . This up-to-date equipment 
is indispensible in cycling operations and pipe 
line work, ond for uniformity in charging stock 
— mud mixing —a “natural” for research, 
laboratory and pilot plants. 

Call on INTERNATIONAL'S vast experience for 
assistance in solving your Mixing and Blending 
problems. Our Engineering staff is at your serv- 
ice. Remember, INTERNATIONAL builds and 
guarantees the equipment you need for the 
best possible results at the lowest possible 
operating cost. Write for catalog and complete 
information on Top Entering, Side Entrance and 
Portable Mixers today. 


INTERNATIONAL 


ENGINEERING, INc. 
DAYTON 1, OHIO 


NEW YORK « 15 Park Row + CHICAGO «+ 407 S. Dearborn 
DISTRICT REPRESENTATIVES IN PRINCIPAL CITIES 
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dent; F. N. Mabee, Colorado Natural 
Gas & Fuel Company, Denver, Colo., 
second vice president; Walter Miller, 
Dri-Gas Corporation, Chicago, treasurer, 
and Arthur C. Kreutzer, Chicago, secre 
tary, vice president, and general counsel 

Howard D. White, former executive 
vice president of the LPGA, has re- 
turned in that capacity, after serving 
with Perlite Development Corporation, 
Albuquerque, N. M., since last October 


Refinery Superintendent 
Ends 30 Years With Shell 


As superintendent of operations for 
Shell Oi] Company's Houston refinery, 
J. L. Miller, has completed his thirtieth 
year with the com 
pany. Miller started 
with Shell m 1920 as 
4 gauger at the com- 
pany'’s Wood River, 

refinery trom 
which he was trans 
ferred to the com 
pany’s former Arkan 
sas City refinery in 
1923 as assistant head 
stillman. He later be- 
came assistant super- 
intendent in 1927. The 


next year, he was 


transterred to a re : 
Miller 
finery which Shell 


then had at East Chicago, Ind. In 1937 
he moved to Houston 

During the war, Miller was in charge 
of petroleum supplies for the Army 
ground forces in the Southwest Pacific 
theatre of operations 


Estimate on Natural Gas 
Inroads on East Coast Oil 


Natural gas on the East Coast in the 
next three years will cut the expected 


| imecrease in distillates demand by one- 
| third, and set back residual 75,000 bar 


' 


rels per day, but begin to taper off after 
1952 

his recent forecast of Courtney ¢ 
Brown, Standard Oil Company (New 
Jersey) economist, was based on the 
observation that, while the I S. is 


|} proving up about twice the volume of 


natural gas reserves that it ts consum 
ing every year, this is “not enough to 
maintain very long the ratio of 20 to 1 


| between proved reserves and annual de 


liveries that the Federal Power Com 
mission has required before approving 
large investments im cross-country trans 
mission lines.” 

In regard to the outlook for refinery 
yperations, Brown claims that, east of 


Cahfornia, the middle fractions wil 


have to continue to produce at a higher 


rate this summer than last. in order 


avoid supply difficulties next winter 


Dr. Frederick Rossini 
Named to CIT Professorship 


Dr. Frederick D. Rossini will join ‘ 


he National Bureau o 


Petroleum 
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faculty of Carnegie Institut Tech 
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As an engineer you will appreciate. 


The RUGGED DESIGN 
inherent in the 1950 


FLUOR COUNTERFLO 


Cooling Tower 


R uggedness is a prerequisite in cooling tower design and perform- 
ance. Without it, inefficiency and costly maintenance becomes 
the rule —drop in plant production is the end result. Regardless of the influencing 
factors at time of purchase —low first cost, claims of efficiency or statement of 
quality —the cooling tower you select will meet performance requirements only 
so long as its original structural design endures. 

Thirty years’ intensive development in the design, fabrication and 
erection of cooling towers enables Fluor to offer you a better cooling tower—a 
tower with comparable first cost, the highest obtainable efficiency and rugged, 
long-life service. 


2” REDWOOD IN FAN DECK end STACK RUGGED GEAR UNIT and FAN BLADES 
2” redwood supports 1000# /sq. ft. load Gear unit is designed specifically for 
anywhere on deck—heavy enough to cooling tower service. Result: Less than 
stiffen entire structure. Stack is ringed %4 of 1% replacement parts! 

top and bottom with heavy angle iron Heavy Stainless Steel Fan Blades give 
and mounted on a metal bell-mouthed a larger moment of inertia—tips are 
orifice—for safety and savings in power. strong enough to hold a man’s weight. 


CONSIDER THES 


about 


“Guaranteed Performance” 


STRUCTURAL DESIGN 1” REDWOOD GRID DECK FILLING 

Fluor’s “"Guorantee of Performance” is 

based on a true bid to meet specified Internal gusset plate and bolt-type Grid decks consist of heavy 1” redwood 
performance requirements. There is an joints enable structural members to nailed individually on sturdy cleats — 
old saying, “You con't get something take both tension and compression strong enough for use as scaffolding 
for nothing.” This is particularly true loads —a design in accordance with the during tower erection, durable enough 
in an ene oF cooling towers——a rigid requirements of major city codes to permit repeated removal for clean- 
= “yon on ts nation and recent findings of the U. S. Forest ing or fire hosing without removing 
Products Laboratory. from tower. 


seem insignificant of time of purchase, 
but it con meon os much os 30 to 40%, 
difference in the size of tower neces- 


sory to do the specified job! Often this Technical Papers for Your Files: 
is overlooked if o tower is purchased “Cootine Tower Stuptes,” 
on price alone Tower MAINTENANCE,” “EVALUATING 


For your protection compare the prob- COOLING Tower PERFORMANCE 
able performance of the towers offered 
before making o decision. Analyze your BE SURE WITH FLUOR ENGINEERS ¢ CONSTRUCTORS «© MANUFACTURERS 


cooling tower bids thoroughly! 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the United States 
REPRESENTED IN THE STERLING Angas BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1., England 
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Standards and was recently appointed 
head of Carnegie’s chemistry depart- 
ment 

The new chair will be named for Ben- 
jamin Silliman, a distinguished scientist 
of the 1800's and a pioneer in the chem- 
istry of petroleum refining. Silliman, a 
Yale University professor, published one 
of the early reports which showed the 
composition of crude oil and made recom- 
mendations for its use as an illuminant 
and for other purposes 


Gulf Oil Executive Retires 
With Longest Service Record 


After 43 years of service with Gulf 
Onl Corporation, General Walter B. Py 
ron, vice president, retired last month 
with the longest service record of any 
production department official. General 
Pyron plans to take up residence in San 
Antonio where he will devote interest to 
the oil business and military affairs 

Formerly, as Brigadier General of the 
a 2 Army, General Pyron, together 
with Admiral A. F. Carter, formed the 
wartime Petroleum Board. Just recently 
General Pyron has returned from Europe 
where, since 1945, he has been establish 
ing Gulf offices in London and serving 
as director of Kuwait Oil Company, a 
Persian Gulf producing company jointly 
owned by Gulf and Anglo-Iranian On! 


Company 


FTC Doubts Competition 
Exists in Industry 


The Federal Trade Commission has 
raised what tt terms a “grave question 
as to whether there is competition m 


the petroleum industry since its official 
indorsement late last month of the Can 


to authorize a $250,000 FTC monopoly 
probe of petroleun 

Indorsers of the Cannon measure were 
Representative Cannon (D. Mo.), A. D 
Sappington, general counsel of Missouri 


the right answer to every tem- 
perature, pressure and corrosion 
resistance fittings problem is 
W-S Screw End and Socket Weld 
Forged Steel Fittings. 


Association, a co-op, operating refineries; 
Robert Freer, Washington lawver and 


former chairman of FTC who appeared 


non Resolution. Five witnesses appearing 
hefore the House Commerce Sub-Com 
IN THE PETROLEUM FIELD mittee urged enactment of the resolution 
le > 4 


Basic materials are selected from ss representative of the Mational Con 
a wide choice of carbon, stainless — ere ss of Petroleun Retailers; E Saed 
lvorsor National ¢ an and Ren 

nd alloy steels. Designs are care- aly ange; 
and alloy st & ton |. Strong, Nati nal Farmers Union 


fully engineered. Fittings are 
drop forged for strength . . . pre- 
cision machined for accuracy of 


Millionth Safe Hour 


A million man-hours or almost ten 


finish, and instrument inspected is 
for perfection of threads, sockets, the safety record of 49 men and et 
angles and concentricity. Investi- ployes of Sta 1 Oil a Gas Con 
Write for Bulletin A3-50. For Yates area, West Texas, the Wewoka 
Alloy Steel Fittings, ask for ome 
Bulletin S-1. FORGED STEEL therr second suc re | 
SOLD THROUGH LEADING FITTINGS 
and treasurer of United States Steel Cor 


«DISTRIBUTORS PRODUCTS DIVISION, ROSELLE. new 


‘Sheers, Mond Pumps, Jocks, Pipe Benders and Mydraviic Equipment — 
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ne wards “began with National Tube. in 
States Steel as rganized im 1901, 


Edwards was transferred to the treas- 
urer’s office as clerk in the cashier's 
office. He has served continuously in 
the treasurer's office since that time 


NATIONAL SECTIONS | 


Sinclair Buys Portion 


Lisbon Gasoline Assets 


Sinclair Oil and Gas Company has 
purchased a one-half interest im the 
physical assets of the former Lisbon 
Gasoline Company, Inc. These assets 
consist of two natural gasoline extrac- 
tion plants, with field gathering and 
residue systems, located in the south 
end of the East Texas field. More than 
1400 wells with a production of approxt- 
mately 10 million cubic feet of casing- 
head gas supply these plants, which have 
productive capacity of about 60,000 gal- 
lons of natural gasoline and butane, and 
40,000 gallons ot propane daily 


At the expiration of the present exist- 
ing gasoline sales contracts, the products 
from this project will be available to 
Sinclair, Arkansas Fuel Oil Company 
owns the remaining half interest. Sin- 
clair will operate the plants through its 
Pulsa office 


Italian Project Guarantee 
Is Given Jersey Standard 


Standard Oil Company (New Jersey) 
has received a $12 million government 
guarantee in Italy, said to be the largest 
in the history of the Economic Coopera 
tion Administration’s $150-million guar 
antee program. Under the transaction, 
Jersey Standard can convert back into 


. poy $12 million inve cage. ras Take a hint from the many Refineries of all sizes using National 
$2,487 im earnings over the next 12 

years Sections in Condenser and Cooler service. Replacement of old- 

to 612 ‘tate Whe fashioned pipe coils with National Sections in sukmerged type 
stock of a nev applications has sharply improved overall output at no increase 
tron, to alle« s tor this 

amount. Standard will get half of in box size, and at surprisingly modest cost. And, maintenance 


‘ problems are minimized by the long life and proven excellence of 
company, known as ANIC, in which the the fine-grained cast iron in National Sections. Let National Sec- ' 
Italian government has a large interest : 
New name for the company owning tions solve your tough water problems. 
and operating the Bari and Leghorn re 
Lah ee Special Note to Users of Older Types 
in ANIC’s present refineries at Bari and 
Leghorn, Italy. The other $2 million The smooth outer surface of National Sections provides greater resistance 
will be spent for US refining equipment to scale formation and collection of other foreign matter. The absence ‘of 
Officials said an « tlet for Standard’s lugs or fins to act as focal points from which these 
well-established marketing association = less frequent cleaning, less maintenance, 


longer life and better performance. 


The Bari refinery has a capacity of 
$12,000 barrels rude and is to be 


er! ed The Leg rn refinery, proc 
essing ab t 7500 barrels of crude a day, 
he boosted t 1 21,000 barrel ca 
pacity ECA estimated the 1dditional 
of Leghorn will cut seno couron THe Nationa Raoiator Company 
ases of dolla l by $42 million FOR CATALOG HT20 ,;OUNSTOWN, PENNSYLVANIA 


thyl od | The National Radiator Company | 
Heads E hy Products Unit Heat Transfer Division, Dept. PR 

William T. Hack has been named | Johnstown, Pennsylvania | 
manager « A e product development de | Please send me a copy of Catalog HT-20 on National Sections. | 
partment, thy! Corporation. A former 
meniber f the product development NAME 
staf he joined Ethyl m 1946 and re | FIRM | 
sined two years later to accept an ap 
poimtment as director of the chemical | | | 


and rubber division of the National 


June, 1950-—-A Gulf Publishing Company Publication 


a 
oh fi 
| 
] 
‘ 


Perhaps you 
know 


we'd like you to know us better. To 


that end, we now have an engineering and con- 


struction office in Tulsa staffed by men_ native 


to the Southwest who have devoted their lives to 


the oil and gas industry. This self-contained force 


has a reputation for fast, reliable and economi- 


cal work in designing, equipping and erecting: 


“PACKAGED GASOLINE 
STRIPPING PLANTS 


COMPRESSOR STATIONS 


DESULFURIZATION PLANTS 


CHEMICALS FROM 
PETROLEUM 


SPECIAL REFINING 
PROCESSES 


PLANT SURVEYS 


RECYCLING PLANTS 


DEHYORATION 


PLANTS 


GAS CLEANING 
EQUIPMENT 


| 
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Security Resources Board, Washington, 


Hack was also engineer with Carbide 
and Carbon Chemical Corporation, South 
Charleston, W. Va., the Office of Rub 
ber Reserve production manager of the 
butadiene-from-alcohol section, and later 
assistant production manager of the syn- 
thetic rubber section. He was graduated 

m Princeton University in 1935 with 
a B.S. degree in chemical engineering 
and attended the graduate school of 
business administration at Harvard Uni- 
versity 


Test of New Refrigerant 
Shows Gain in Capacity 


Reporting for the first time on the 
performance and application of the 
newly-imvented refrigerant, Carrene-7 
( M Ashley, chief development en- 
gineer for Carner Corporation, told the 
American Society of Refrigerating En 


gineers early this month in Kansas City 
Mo., that field and laboratory tests 
proved it would meet refrigeration ca 


pacity and horsepower requirements of 
17 to 18 percent more than Freon-12 
‘ compressor displacement 
Ashley stated Carrene-7, as a compamior 
to Freon-12, was applicable to a wide 
range of retrigeration systems “where 
additional capacity is desired.” 

The new retrizerant, he said, should 
he especially useful” in the following 


Filling job requirements talling be 
tween existing compressor capacities 
matching additional motor sizes within 
ind beyond the Freon-12 compressor 
line for air conditioning loads; utilizing 
full motor capacities for commercial re 
triweratior increasing the capacity 
existing wmstallations, and raising the 


capacity 25 and 50-cycle systems t 


equal the 60-cycle system using Freon-12 


(arrene-7 has not yet been made avail 


ible commercially. It was invented by 
Dr W A Pennington, chief chemist 
and metallurgist at Carrier, and W H 


Ree rmer Carrier fellow at Syracuse 


Lniversity, and was announced recently 


before the American Institute i Chem 
cal Engimeers 

Ashley rey ted that the new retrige 
ant operates at approximately 18 percent 


higher pressure than Freon-1l2 at the 
same temperature and that the retrigera 


tion systems must be suitable t witl 


this 
He added that Carrene ad met de- 


to high chemical sta 


pressure 


7 


objectives as 
bility, had proved non-flammable at rea 
sonable temperatures and had passed 
satisfactorily through tests tor toxicity 
and corrosive qualities 

Describing direct comparative tests 


between the pertormance t 


750 rmp 
further laboratory check on rela 


was made 


ature 


temper 
leaving 


tests at 
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hy 
compressor using Carrene and Freon 
: 12 under identical conditions, Ashley 
stated that Carrene-7 showed a capacity 
\ 
tive performa in a 
self-contained unit, he continued, with 
a speed and the Carrene-7 at 50 
wth m, Tulse, entering wet bulb air and 
temperature. The Carrene-7 tm the 


TAYLOF 


and 


TAYLOR FORGE & PIPE WORKS 
P. O. Box 485, Chicago 90, Illinois 
Offices in all principal cities: Eastern Plant: 
Carnegie, Pa. Western Plant: Fontana, Calif 
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0 Please send new Catalog 484 covering welding fittings and forged steel flanges. 
O Send new Bulletin 493 covering Taylor Spiral Pipe and related fittings. 
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507-0650 Mail to Toylor Forge & Pipe Works P.O Box 485, Chicago 90, Il! 


Publication 


3 
> 
ij 
rH 
| in the ed ina half century - 
The of allt yence a 
= * | 
! 
' 
7 
i 


The MONTH... 


S0-cycle speed showed slightly better 
performance than the Freon-1l2 at 60- 
cycle, he said 


Southeastern Oil Samples 
Analyses of 51 samples of crude pe- 
troleum from six southeastern states— 
Alabama, Florida, Kentucky, Mississippi, 
Tennessee, and Virginia—are given m a 
report of the Bureau of Mines. This 
study was conducted under the general 
supervision of R \ Cattell, chief of 
the Petroleum and Natural Gas branch, 
and H. C. Fowler, supervising engimeer 
of the Petroleum Experiment Station at 
Bartlesville, Okla 
Wide variation is shown im the physi- 
cal and chemical properties of the sam- 
ples. The publication contains data on 
: the sources and properties ot the crudes 
’ analyzed, as well as information regard- 
Fi ing the areas represented, year of dis- 
) covery of each field, production in 1948, 
f and total reported production by field 
. and state through 1948. It also includes 
’ a list and bibliography of analyses of 
f crude oils from this region since 1921 
’ For a free copy of Report of Investi- 
f ations 4687, by ©. C. Blade and F. L. 
’ Garton, petroleum chemists, write the 
’ Bureau of Mines, Publications Distribu- 
; tion Section, 4800 Forbes St. Pitts- 
burgh 13 


Beard Joins Ebasco 


C. S. (Chet) Beard has joined Ebasco 
Services Incorporated, New York, as gas 
engineer. He had previously been instru- 
ment engineer with Bechtel Corporation 


in San Francisco. Beard studied engi- 


small tube cleaners 


neering at the University of Minnesota 
and the University of Southern Califor- 
nia. He is past president the Instru- 


are made by 
} 
ms ment Society of America, Northern Cali- 
Fy fornia Section, a member of ASME, and 
Py a registered professional engineer 


Results are what count in cleaning small tubes. Oil Progress Week Theme 
And you get best results when you clean con- 


denser and heat exchanger tubes with these 


“Your Progress and Oi Prowress Go 
FY Hand in Hand” has been selected by 
the Oul Industry Information Committee 
outside mounted direct or gear driven clean- f as the central theme of Oil Progress 


ers by AIRETOOL. Order now and convert Ween, 


down-time into profitable production. Write 

The AIRETOOL Mfg. Co., 316 S. Center Graver Need 

dward B. Hevden, 52, head of Graver 

St., Springfield, Ohio. 7 Construction Company, and vice presi- 

dent of Graver Tank & Manufacturing 

Company, Inc died at his home m 

Crantord, N. J. April 18 Heyden had 

been associated with Graver since 1946 

and had personally supervised Graver 

CB Drill is one of many types of construc A projects For 14 years pre- 


brush ond drill heads available viously, he was general superintendent 
for use with these cleaners. It hos for The Lummus Company 

@ carbide metal tip for removing 
tough scale deposits. 


Powell Valve Agent Dies 
William H. (Bill) Tharp, Worthing- 
died May 10 after a brief ill- 


A complete line of ball- 


AIRETOOL 
COMPANY rolling requirement. 


Chief Accountant Dies 
Tohn B. Bass, 48, chief accountant at 
Continental Oil Company's Ponca City, 
Breach Offices New York, Philedelphie, Okla, refinery hed April 19, after a 
Houston, Beton Rouge, Tulse heart attack. He had been with Conti- 


There's an AIRETOOL Tube Cleaner and Tube Expander for every type of Tubular Construction =" 
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PO ness. For the past three years Tharp 
: represented The Wm. Powell Company, 
valve manufacturers of Crmecimnat:, Ohio, 
throughout the mid-Ohto territory 
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Put 


UPRO-NICKEL 


to keep CORROSION out 


Aship and ashore, vital metal parts of many types 
of equipment often operate under conditions ex- 
posing them to salt water corrosion. And that's 
where cupro-nickel alloys prove their worth . . . 


In fact, during World War II, all available 70-30 
copper-nickel condenser tubes were reserved ex- 
clusively for Naval vessels and tankers. 


And the reason? Because thin walls of this strong, 
tough alloy resist corrosive and erosive attacks from 
salt water. This resistance extends to sea water 
containing entangled air bubbles, which passes 
through condenser tubes at high velocities, and to 
polluted, silt-laden waters of harbors and estuaries. 


In addition, the 70-30 alloy combines outstanding 
resistance to pitting and stress corrosion cracking, 
plus maximum resistance to dezincification, together 
with the ability to withstand a wide variety of corro- 
sive agents. 


APPLICATIONS 


Ocean-going ships equipped with cupro-nickel con- 
denser tubes and piping can travel hundreds of 
thousands of miles and many years longer without 
layovers for tube replacement . . . a particularly 
important advantage for merchant vessels. 


But that is only one example. Cupro-nickel alloys 
have established outstanding service records in ap- 
plications ashore as well as at sea. They serve in 
sugar mills, oil refineries and power plants .. . 
in vital parts of feed water heaters, condensers, 
evaporators and other heat exchangers . . . in oil 


coolers, stills, water boxes, piping, tanks, and other 
equipment. 


Cupro-nickel alloys eliminate those hidden taxes 
on profits represented by maintenance, replacement 
expense, loss of heat transfer capacity and interrup- 
tions of operation resulting from corrosion. 


TYPES AVAILABLE 


Cupro-nickel alloys are available in many types 
containing various percentages of nickel. The most 
widely used for condenser tubes and marine shore 
station applications is composed of 70° copper and 
30% nickel. Another which is gaining wide accep- 
tance is the new iron modified 90-10 cupro-nickel. 


Cupro-nickel is available as tubing, rod, strip, 
wire and sheet, and also in cast form. 


We shall be glad to give you additional informa- 
tion about these versatile cupro-nickel alloys and 
help you select the one best suited to your require- 
ments. Write us today. 


The International Nickel Company, Inc. 
Dept. PR, 67 Wall St., New York 5, N. Y. 


Gentlemen: 
Please send me additional infor- 
mation about cupro-nickel alloys. 


Name__ Title 
Company 


Address 


Stewece 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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General Electric’s DP turbines, available in 
three frame sizes and a variety of ratings, can 
be profitably used in many different applications, 
yet they compose a standard line and incorporate 
standard parts. This standardization gives you 


four important benefits: 


be stocked at low cost. A spare parts kit, containing 91 items, can be obtained with the turbine. This simple 


i EASY TO STOCK SPARES Because most parts are interchangeable on all models, spares can 


method of stocking spares lowers maintenance costs and provides protection for several DP’s in your plant. 


rc 
° 
’ 
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All models, regardless of frame size, horsepower, 

or speed ratings, have identical shaft height, 
keyways, and coupling fits. Thus, installation problems are 
simplified, and you can move these center-line supported 
units from job to job without a “custom line-up.” 


INSTALLATION SIMPLIFIED 


A BETTER TURBINE 


Manufacturing savings from standardization ore 
passed on to you in the form of special features 
ot no extra cost. For instance: hydraulic governing, com- 
bined trip-throttle valve, 30°; speed range ore ad- 
ventages you'd expect to find only in custom equipment. 


} 


GREATER FLEXIBILITY 


As the shaded parts in the diagram illustrate, 

most DP parts are identical on all frame sizes 
and ratings. In this way, you can adapt a DP for different 
job requirements with only minor changes. A different 
nozzle plate gives you a different horsepower output, 
A change in governor gears provides a new speed range. 
When modernization programs demand a change in plant 
operation, the DP's flexibility will save you money. 


Ask your General Electric representative for full 
details about the DP mechanical-drive turbine or write 
for bulletin GEA-4955. Get the full details on how 
standardization will benefit your plant operation, 
Apparatus Department, General Electric Company, 
Schenectady 5, N.Y. 
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for DRYing at 5,000 psi. 


A PACKAGED UNIT, READY TO CONNECT UP AND RUN 


You probably work at much lower pressures, 
but this 
Lectrodryers. So big it had to be shipped on a 


shows what can be done with 
depressed-bottom car, it only needs connecting 
to feed lines and it’s ready for action. 

Fully automatic, it reverses the DRYing- 
regenerating cycle at predetermined intervals. 
And it will go on doing a safe, efficient DR Ying 
job year after year, with practically no atten- 
tion. Thousands of Lectrodryers in service all 
over the world, in every kind of industry, have 


LECTRODRYERS prY 


AS 
witH ACTIVATED ALUMIN 


demonstrated this fact. 

Whatever your DRYing problem air, gases 
or organic liquids —there’s a Lectrodryer for the 
task. No need for your engineers to take time 
to design and supervise the building of a special 
machine. Usually, a standard Lectrodryer can 
be adapted to your requirements. If not, we'll 
build the special machine you need. 

Write, telling your DRYing problem, to 
Pittsburgh Leetrodryer Corporation, 307 32nd 


Street, Pittsburgh 30, Pennsylvania. 


in Engtand: Biriec, Lumited, Tyburn Read. Erdington, Birmingham. 
Austratia: Birtic, Limited, 51 Parramatta Road, Glebe, Sydney. 


LECTRODRYER 


REGISTERED TRADEMARK U S&S PAT. OFF 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 


Fundamental Physical and 
Chemicai Data 


Volumetric and Phase Behavior of 
Propene-1-Butene System. G. H. Gorr, 
P. S. Farrincron, anp B. H. Sace Ind 
Eng. Chem., 42 (1950), pp. 735-43 

Although many data are available on 
the volumetric and phase behavior of 
hydrocarbon systems, no work on binary 
olefinic systems is reported in the litera 
ture’ Propene and 1l-butene are olefins 
of importance as raw materials in the 
chemical industry. Volumetric 
behavior of four mixtures of propene 


synthetic 


and butene-] was determined experi- 
mentally at seven temperatures between 
40° and 280° F. for pressures up to 
10,000 psi. Compositions and specific 
volumes of the coexisting phases were 


established throughout the 
region at temperatures above 40° F. The 
propene and 


two-phase 


equilibrium constants for 
1-butene and are re 
ported as functions of state. The experi- 
mental results are presented in detail in 
tabular and graphical form and a bibliog 
raphy of 18 reterences ts given 


were computed 


Vapor-Adsorbate Equilibrium. I. Pro- 
pane-Propylene on Activated Carbon 
and on Silica Gel. W. K. Lewis, E. R 
B. Cuerrow, anp W. H. Horr 
MAN. Jour, Am. Chem. Soc, 72 (1950), 
pp. 1153-7 

The potentiality of separating gases on 


an industrial scale by adsorptive pro 
cedures led the authors to a study of 
the equilibria involved when gaseous 
mixtures of hydrocarbons are in contact 
with solids of large specific surface area 
The adsorption tsotherms of the indi- 
vidual components, and, in the case of 


mixtures, the composition of the vapor 
and adsorbate in equilibrium with each 
other, were determimed. The conditions 


of equilibrium were ascertained by ap 
proaching the equilibrium from both 
sides. The authors present the results 


obtained 
pane and 
come mt eq 


a silica gel at 25° ¢ 


when gaseous mixtures of pro 
were permitted to 
with an activated 
and at- 
This system is of 
because the physical properties 
eases are very simular and sepa 
ration by standard distillation procedure 
is difficult. Little difference in the rela 
tive volatility of these gases was found 


propylenc 
librium 


carbon or 


mospheric pressure 
interest 


of these 


over activated carbon, but a substantial 
difference over silica gel. In these vapor- 
adsorbate equilibria propane is the more 
volatile component, whereas in the va 
por-hquid equilibrium for this hydrocar 
bon system propane is the less volatile 


component 
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Vapor-Adsorbate Equilibrium. II. 
Acetylene-Ethylene on Activated Car- 
bon and on Silica Gel. W. K. Lewis, F 
R. Bernarp CHerTow, AND 
W. Jour, Am. Chem. Soc., 72 
(1950), pp. 1157-9 

The vapor-adsorbate 
investigated for binary gaseous mixtures 
of acetylene and ethylene at 25° C. and 
atmospheric The adsorption 
desorption isotherms were determined on 


equilibrium was 


pressure 


activated carbon and on silica gel. Acet 
vlene is more volatile than ethylene over 
activated carbon and is less volatile over 


adsorption 
reversible and 


silica gel. The phenomena 
studied were found to be 
equilibrium was approached from both 


directions 


Vapor-Adsorbate Equilibrium. IIL. 
The Effect of Temperature on the 
Binary Systems Ethylene-Propane, 
Ethylene-Propylene Over Silica Gel 
K. Lewts, E. R. B. Currrow, 
and D. Barets. Jour. Am. Chem. Soc., 72 
(1950), pp. 1160-3 


Vapor-adsorbate equilibria for gaseous 
mixtures of ethylene-propane and ethyl 
ene-propylene were determined using 
silica gel as the adsorbent and at baro 
metric pressure and at 0°, 25° and 40° ¢ 
Ethylene is relatively more volatile 


than propane or propylene in the iso 
baric, isothermal binary systems, Ethyl 
ene exhibits a much greater relative 
volatility in the propylene system than 
in the propane system, which demon 
strates the influence of the double bond 
The adsorption phenomena were found 


to be reversible 


n-Decane-trans- Decahydronaphthalene. 
Binary Mixture for Determining Effi- 
ciencies of Fractionating Columns Oper- 


ating at Reduced Pressures. M Rk 
Fenske, H. S. Myers, anv Dororny 
Quicete. Ind. Eng. Chem, 42 (1950), 


pp. 649-53 
Various mixtures have been studied or 
determining the efficiencies 
columns at reduced 
desirable characteristics 
stated The au 
vapor-liquid equilibrium 
unit having the 
retical plates for 
decane-trans-Deca 


proposed for 
tracthonating 
pressures The 

of such nmuxtures are 
thors 
data, 
equivalent of two the 
the binary 
lin, or decahydronaphthalene. The data 
cover the range of 5O mm absolute 
pressure to atmospheric pressure. The 
relative volatility, alpha, of this 
is constant ver the composition range 
given pressure. The relative vola 
from 1.19 at 50 mm. to 
at atmospheric and makes 
columns having 
22 theoretical 


present 
obtained im a 


system 


system 


at any 
tility 
10 
possible the testing of 
the equivalent of 34 and 


increases 


pressure 
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plates at the two pressures, respectively 
Some other test mixtures are discussed 

Purification of and the Determination 
of the Physical Properties of Hydrocav- 
bons. R. A. Lowry. Jour. Inst of Petro 
leum, 36 (1950), pp. 80-8 

The paper deals with the purification 
and characterization of hydrocarbons 
Fractionation in high efficiency columns 
is the most important tool available for 
hydrocarbon purification. The most sat- 
method for removing traces of 
oxygenated compounds or olefins is to 
pass the hydrocarbon over an adsorbent 
silica gel. It 


istactory 


such as activated is acdvis- 


able to adopt this procedure for all satu 
rated hydrocarbons before subjecting 
them to fractionation. The application of 


distillation is 
fractional 
hie thod 


extractive 
instancts 
mniportant 
mmportance of the 
detecting 


azeotropic and 
considered In 
crystallization is an 
of purification, The 


freezing: point as a@ means otf 


impuritres ts discussed 


Stability of Burner Flames with Pro- 
pane-Hydrogen Mixtures. S. H. Rerrer 


ann C. C. Ind Eng. Chem, 4 
(1950), pp. 691-4 
The work reported was undertaken 


to determine whether the velocity gradi 
ent concept ts applicable to binary mix 
tures and also to furnish the basis for 
later studies on multicomponent gases 
Mixtures of hydrogen and propane were 
because data are available on 
these gases separately, and further be 
cause of their marked difference in burn- 
and flame stability proper 

and flash-back data are 

propane, hydrogen, and 
moxtures of the two The results 
obtained in the region of laminar flow 
using air-cooled burner tubes can be cor- 
related in terms of velocity gradients at 


chosen 


ing velocity 

ties. Blowoff 
reported for 
wases 


the burner wall. The effect on blowoff 
and flash back of increasing concentra 
tions ot hydrogen im hydrogen-propane 


mixtures is shown to he nonlinear for 


both phenomena 


Manufacture: Processes 
and Plant 


Status of Thermodynamics in the Pe- 
troleum Industry. H. Sace /nd Eng 
Chem., 42 (1950), pp. 631-9 

Cyclic Polyolefins. IV. 1,3-Cycloocta- 

The importance of thermodynamics in 
the engineering activities associated with 
the petroleum industry is well recognized 
today. Its primary utility relates to the 
prediction of the heat and work associ- 
ated with changes in state and with the 
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estimation of the chemical potential of a 
phase as a tunction of state The basi 
relati mships ot typical calculations are 
presented by the author together with a 
bret consideration of the means of o 
tammng thermodynamic properties of 
troleum compounds and their mixtures 
trom known data. The status of measure 
ments of the properties of the lighter 
parafiin hydrocarbons is given and the 
helds m which turther experimental 
vork can be advantageously done are 
briefly considered. The author presents 
an extensive bibliography of 274 reter 
ences 


. drodynamics of Liquid-Vapor Flow 
ND R. Fenske. Ind Eng 


Chem an. pp. 654-60 

\ nship is given that correlates 
variables, such as packing dimensions 
phase properties, and operating nai 
tions, in the flow of vapor and liquid 
through packed distillation lumns. The 
lata obtained from the operation of col 
mn packed with single-turn helices 
orrelate well by the relation § giver 
(ither types of laboratory listillation 
packings tollow approximately 
the ame correlation. A simplihed ft 
# the general equation is given and uses 
w its are suggested. The effects of va 
or density on pressure drop, operating 
yressure on throughput, and phase densi 
tres on the fl ding points are discussed 
The value of the exponent n in the ex 
ression | kG" 1s examined and it ts 


Wherever heat is to be dissipated to quality materials, Pritchard Towers 
the 
Pritchard Cooling Tower to do the job 
more efficiently and economically at 
water savings up to 99%¢ over former 
wasteful methods! 

Adequately sized, thoroughly — engi- sentative for the solution to your water 
neered and manufactured of highest conservation problem. 


shown that value of n often found ex umn capacity. The authors briefly review 


permmentally are greater than the usual the literature of the subject. The experi 
turbulent maximum of 2 and are con mental column used by them is de- 
sistent with and required by conditions scribed. Eight systems were investigated, 
under which a distillation column oper- seven in a system using '4-inch Raschig 3 


ates. The data are presented in some de rings and one in a column using %-inch 
tail in tabular and graphical form and a Berl saddles 4 correlation of the data 
bibliography of 13 references is included is presented which the authors believe 


is in satisfactory agreement with avail- 

Rapid Routine Calculation of Multi- able data on limiting flows in packed 
component Mixtures with Punched Card = extraction columns. It is cautioned, how- . 

Machines. Ascurr Opter Inalytical ever, that the correlation must be used 


Chem., 22 (1950), pp. 558-60 carefully when considering systems : 

lo tacilitate rapid routine determina- markedly different from those on which < 
tion of 10 component samples, multi its development is based. A bibliography ’ 
component ar alysis was pert rmed on of 10 references is included ' 


an intrared spectrometer. The enormous 


task of calculating hundreds of samples Mass-Transfer Resistances In Liquid- 
was handled by punched card machines Liquid Extraction. G. S. LappHA AND 
using standard accounting office equip 1. M. Sura. Chem. Eng. Progress, 4 
ment. A time of three minutes per sam (1950), pp. 195-202 

ple was required. The limits to the ac Liquid-liquid extraction has achieved 
curacy of the method are discussed an increasingly important position as a 


separation process, particularly in the 

Limiting Flows in Packed Extraction manufacture of organic chemicals. The 
Columns. R. R. Breckenretp C. purpose of the imvestigation reported 
Witke. Chem. Eng. Progress, 4 (1950), was the determination of height of 


pp. 187-94 transfer unit (h.t.u.) and values for indi- 

Liquid-liquid extraction in packed col vidual films for two systems of compo 
umns involves the countercurrent flow nents, namely, isobutyraldehyde-water 
two immiscible liquids. For a given and 3-pentanol-water. The 2-inch id 
flow rate of one phase in a given column column was operated in three ways: 1) 
there will be some maximum flow rate as a spray column, 2) packed with \%- 
tor the other phase which, if exceeded, inch Raschig rings, and 3) packed with 
vill result in accumulation im the column s-inch Raschig rings. The h.t.u. of the 
and cause ultimate failure of column discontinuous phase was found to be 
mperation. A knowledge of limiting flows nearly independent of variations in the 
or flooding velocities is essential to col flow rate of both phases, and of the three 
umn design. Unfortunately, the subject types of column operation. The h.tu 
has received little attention so that few of the continuous phase was affected by 
data and no general correlations are both flow rates, but could be correlated 
presently available tor prediction of col vith the ratio of the flow rate of the 
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Du Pont Field 
Laboratories 


Can Help You... 


CONSULTATION ON 
TECHNICAL PROBLEMS 


To assist in the use of Du Pont TEL Compounds { 


and other additives, Du Pont maintains five field : 
laboratories, each conveniently located in a major — 
refining area to work more closely with you. These — 
are staffed with technical personnel qualified to 
consult with you and your laboratory personnel 
on any problem involving the use of additives. 
This service also extends to assistance on refinery © 
problems such as those involving treating, pro- — 
cessing, and others. 


HELPFUL TESTS 


The tests which are being conducted daily in the 
field laboratories—for octane number determina- 
tion, lead content, volatility, storage stability and 
the like—are generally standard inspection tests 
... but often go far beyond that in results. For 
example, a tetraethy! lead blending study recently 
conducted for one refinery demonstrated that a 
range of over $3000 a day in realization existed 
among the several schedules under consideration. 


Tho dart of Held taheratery investiga FACILITIES FOR EMERGENCY HELP 


tion begins with receipt of somples for study 


In addition to handling any regular inspection or 
antiknock tests, the Du Pont field laboratories 
can be called on in an emergency to handle re- 
finery control work, check your own laboratory 
results as well as to conduct special investigations. 
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Du Pont Field Laboratories 
Aid in the Economical Production of Better Fuels 
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OCTANE RATING AND TEL REQUIREMENT ANTIOXIDANT EVALUATION —Devermination of a 


TESTS—0F major help to you in evaluating your fuels and gasoline’s antioxidant needs, in terms of the three Du Pont 
your TEL needs, as well as in checking your own laboratory Gasoline Antioxidants Nos. 5, 6 and 22, is another service 
findings, this service of the field laboratories is also utilized of the field laboratories. In a number of cases the recom- 
on a nation-wide basis to secure the comprehensive data for mendation of the laboratories has resulted in significant 
the Du Pont Quarterly Motor Gasoline Survey. savings in antioxidant costs. 


DYE RECOMMENDATIONS — Because Du Pont is the 


ECONOMICAL COPPER CONTROL — Du Pont field 


laboratories are equipped to analyze your gasoline for the producer of a complete line of gasoline dyes, all field labora- 
presence of copper even when only traces are present, and tories are prepared to help you select an identifying color for 
make recommendations for its effective control with Du Pont your gasoline. Newest of the Du Pont Gasoline Dyes is 
Metal Deactivator. The use of this additive, as recommended Du Pont Oil Blue A, a dye of high tinctorial strength, im- 
by held laboratories, has helped a number of refiners mate proved solubility, and meeting MIL-F-5572 Specifications for 


rially to lower their antioxidant treating costs. aviation gasolines intended for military use. 
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continuous phase to the discontinuous 
phase by an equation that is given. A 
bibliography of 12 references is included 


Platinum Reforming of Gasoline. Mex 
L. Kasrens AND Ropert SUTHERLAND 
Ind. Eng. Chem., 42 (1950), pp. 582-93 

The platinum reforming process de 
scribed was developed to improve the 
octane rating of straight run or natural 
gasolines. The process combines the con 
version of naphthenes to aromatics, the 
hydrocracking of paraffins, the isomer 
zation of paraffins, and virtually com- 
plete desulfurization im a single nonre- 
generative catalytic process. The paper 
described the first commercial unit of 
this type built at the plant of the Old 
Dutch Refining Company at Muskegon, 
Mich. The preparation of the charging 
stock, the reforming operations and the 
stabilization of the product are described 

ve success of the process is the result 
of the development of a catalyst that 
will promote the desired reaction while 
depressing carbon formation, Operations 
for four months in the commercial plant 
have resulted in no measureable decrease 
in catalyst activity. The plant has been 
operated to produce gasolines with a 
leaded octane value of 93. Yields have 
averaged 94.5 percent by volume under 
this operating condition. For a period of 
several weeks the plant was operated to 
produce a product having a leaded oc- 
tane number of 95.8 and gave a yield 
92 volume percent. Capital and operat- 
ing costs are given, the operating cost 
ranging from 30 to 37 cents per barrel 


of reactor charge 


Silica~-Magnesia Cracking Catalyst. 
Commercial Performance. A. L. (oNnN 
W. F. Meenan, R. V. SHANKLAND 
Chem. ing. Proaress, 4 1950), pp 
176-86 

Prior to May, 1948, only two types ot 
catalysts had been employed in commer 
cial fluid-catalyst cracking units, that ts, 
silica-alumina catalyst and acid-treated 
montmorillonite clay. However, other 
catalysts are now being made and one 
of these is the synthetic silica-magnesia 


catalyst. The authors report on a 315 
day period of use of this catalyst im a 
25,000 barrels per day unit. Higher gaso 
line vields, lower butane and gas vields 
and lower octane numbers were obtamed 


rougl 


compared with stlca-alumina. Al 
the silica-magnesia catalyst showed the 
anticipated high activity mamtenance 


and immunity to sulfur potsoning, it also 


showed an unfavorable trend to 
efiicienc Th 
the termination 


decreased regeneration 
ultimately resulted im 
wt the operation Further work ts beme 


lone to determine the causes and pos 
sible cure for the low regeneration et 
ficiency The makeup requirement was 


found to be only about t thirds that 
normal to silica-al ina catalyst. It was 
possible to operate with high carbon on 
the catalyst without the incontrolled 
coke building and excessive atalyst 

that are characteristi of silica 


1a catalyst. A bibliowraph fil 
neluded 


reterences 


Decolorization of Tallow by Liquid- 
Liquid Extration with Progene. FE. B 
(1950), pp 75-80 


The liquid-liquid extraction of glycet 
ides using propane as a solvent ts n 
practiced commercially Colored cor 


taminants of the tallow are removed as 


an extract and tl lecolonzed tallow 


June, 1950 


as a raffinate in propane solution. The 


range of working temperature lies be Science and Technology 


tween 150 and 170° F. The results are 


very sensitive to temperature. Contrary 
to what might be expected, it 1s found 
that the solubility of tallow in propane 
decreases as tower temperature in 
creases. The higher the solvent ratio 
the better the color of the tallow 
colorization of tallow by liquid-liquid ex- 
traction with pr ane constitutes an im 
portant technical advance im the treat 
ment of tallows. The procedure is more 
effective than the use of bleaching earths 
and chemical bleaches 


Grease Plant and Pees Center. 
|. V. Hiewtower. Chem Eng., 57 (1950), 
pp. 116-19 

The grease plant and the packaging 
installation of the Standard Onl of Cah 


fornia 


building 
ery’s centralized point for the final proc- 
De essing, ot 
compounded lubricants, greases and spe- 
cialtes 
containers to 55-gallon steel drums 
building houses equipment for the mak- 
used in syreases, facilities 
for both batch and continuous grease 
making, manufacture of compounded oils 
and specialties, storage of raw materials, 
units for filling contamers with products 
manufactured inside and outside 
an extensive system of convey 
ors to shipping stations, warchouse sec- 


ing of soaps 


building, 


at Richmond is described 
covering 7% acres is the refin- 


packaging and shipment 


Packages range trom 4-ounc 


rhe 


the 
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tron, and 


offices tor the supervisory 
staff and accounting group. A dispatcher 
controls the entire system and can send 
barrels to the warehouse area, to freight 


cars, to truck loading, et« 


Separation of Oil Refinery Waste Wa- 


ters. Roy F. Weston. /nd Lng Chem, 42 
(1950), pp. 607-12 

The economical and sufficient separa 
thon of ml trom waste waters is a prob 


lem of 
Che 


importance im refinery 


pre blem is that t the 


every 
separation 


collection, and reconditioning of the oil 
tor recharging to refinery processes, and 
the production tf a waste water satis 
factory tor disposal Onl is separated 
from waste water by gravity differential 
type separator An analytical procedure 
is described to determine the ease of sep 


aration. By 
determine 


use of this it is possible to 


the nonseparable oil content 


Efficiencies of the various 
used given. Oil so sepa 
rated contains suspended solids and wa 


a sample 


separators are 


ter, and these may interfere with effic 
ient processing, It is necessary to treat 
these slop oils prior to recharging to 


refinery equipment and typical data are 


given on the characteristics of the slop 
il treatment. Operating data are pre 
sented for an automatic backwash sand 


filter that is successfully “polishing” a 
separator effluent. Pilot plant studies 
ising biolowical filters indicate general 
improvement of separator effluents in 
cluding substantial reductions in oil con 
tent. Although no nutrient materials are 
added to these oil filters, the efficiencies 
obtained are comparable with those from 
sewage-treatment filters. It is interesting 
to note that the oi] removal efficiencies 
are ‘of the same order of magnitude as 
those for BOD. The sludge accumulat 
ing in the effluent setthng tank contains 
oil equivalent to about 31 percent of the 
oil-tree solids content. A bibliography 


of 6 references is included 


Products: Properties, Utilization and Analysis 


Improved Equipment for Engler-Type 


Distillations. Internal Electric Heater. 
H. B. H Coorer ano FE. C. An 
alytical Chem, 22 (1950), pp. 587-90 

minimize fire azard and improve 
the laboratory efficiency of the distilla 
tron tests, an mternal type of electric im 
mersion heater was developed and is 
described. Good agreement betwen the 


results of 


using this heater and external 
gas heating was had. Uniformity of 
vaporization and the exactness of ad 
justment assure reproducibility of re 
sults \ modified distillation apparatu 
was tound useful with petroleum prod 
iets 


Water Content of Hydrocarbons. Mod- 
ified Karl Fischer Method. W. S. Hanna 


anp A. B. lounson. Analytical Chem, 22 
(1950). pp. 555-8 

Methods for the determination of wa 
ter in hydrocarbons are briefly reviewed, 
including both physical and chemical 
methods, Of these the Karl Fischer 
method is by far the most widely used 
because of tts greater accuracy in the 
determination of water over the range 
OOOO5 to OS percent However there 
are certain difficulties in the applicatior 
this reawent t arbons he au 
thors describe a modification {the 
met lw the extractior va 
ter ! ‘ <A ms ett yl 
ene yeo! and subsequent trtratior 
f the « extract t Fische 
agent. Ninety pe t of ‘ ater pres 
ent ads bed extractiot The 
met lis it eny perly 
use equally accurate leterminations 
tat be ver ‘ relatively 
ver et stocks Increased accuracy 
wit tocks of | water content can be 
concentrating thre water 
trom \ ! vdrocarbor 
mit ‘ ‘ vol t extract Phe 
ca a ‘ t vapor 
pressure stock ‘ ehed petr 
let ses, a ‘ t stocks 
suct is lul t tra rine 
ils. ete ‘ bstances 
are not s \ ap! 

t JS reterences is 


Determination of Saturated and Aro 
matic Constituents in Spindle Distillates 
and Derived Products By Adsorption 
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Fractionation. H. Beaver, L. F. Fos 
C. N. Tuompson. Jour. Inst. of 
Petroleum, 36 (1950), pp. 89-104 


A method was developed for the quan 
titative separation of the aromatic and 
saturated compounds in petroleum prod 
the spindle-oil 


Separation was 


ucts m viscosity range 
on the relative 


adsorptive tendencies of the oil compo 


based 


nents for activated silica gel. The pro 
cedure is especially valuable in explora 
tory work when littl is known about 
the relative proportions and properties 
of the two main groups of components 
It has also been found useful in the 
analysis of low aromatic oils for which 
other methods are less suitable. The 
aromatic content which is defined as 
the percentage by weight of compounds 


contamime the aromatic 
mined to within 2 percent 
raphy of 7 references 


rings, is deter 
\ bibliog 


is included 


Evaporation of Solvents and Thinners. 
Thin Film Evaporation vs. Evaporation 
of Bulk Liquids and Instruments for 
Their Measurement. Raven |. Curris, 
Tames R. ann Trronore F 
Analytical Chem, 22 (1950), pp 
widely ‘ae 
the evap 
thinners 
the 
ds as a stand 
autl 
that 
have 


has never been a 
method for 
rates tf solvents and 


ASTM approved any of 


previ usly described methe 


measuring 
as the 


ors re 
ave been 
prope sed and devised 


equipment 


being mack 
details of 
variety of 
The work 
humidity 
hie 
and 
solvents and 
otter 
file 


ration 


which ts 

The 
use tor a 
presented 
atm 


generally available this 


equipment and its 


appli ations are 
that 
the 


ermitted ft 


spheric 


ne shows 


nature of Ssurtaces trom w 
evaporate 
my nents 
feant tactors that 


assume greater importance in thi 
eval ation than u 


bulk liquids. The 


hope that the work done 


the evap 


authors 


express 


will assist 


led standardization of evap 


1 iy t} 


asurements at 


Chemical Composition and 
Reactions 


Some General Considerations of Hy- 


drocarbon Synthesis. R. Porter. /our 
Inst. of Petroleum, 36 (1950), pp. 61-7. 
The paper is one of several of a sym- 


posium covering the work of the H ydro- 
Synthesis Panel. It 
several general considerations that have 
influenced hydrocarbon synthesis as con- 
ducted by the panel. The aim was to se 
cure substances as pure as possible and 
by methods that left no reasonable doubt 
as to the structure of the substances 
obtained. Intermediate products m the 
syntheses themselves rigorously 
purified. Methods of purification included 
fractional distillation, adsorption and 
crystallization. Frequently derivatives were 
made that could be purified and later 
reconverted to the original substance 
under mild conditions. In general the 
organic reactions were chosen so that 
as far the molecular struc- 
ture of the product could be predicted. 


Branched Chain Hydrocarbons, Their 
Synthesis and Reactions. W. |. Hickin 


describes 


carbons 


were 


as possible 


norrom. Jour Inst. of Petroleum, 3% 
(1950), pp 67-70 
The object of the work reported was 


to develop methods for the synthesis of 
hydrocarbons with a repeating pattern 
ot quaternary carbor and side 
he standard method of prepar- 
ing such hydrocarbons makes use of 
zinc dialkyls or other organo-metal 
compounds with tertiary alkyl halides 
1 his, however, prov ed to be of restricted 
application to the present problem, and 
it became necessary to develop other 
methods. The Grignard reaction was ap 
plied in many cases. A second major 
scheme of synthesis now under study is 
concerned with developing methods for 
inserting a quaternary carbon atom into 
a molecule already having more 
such atoms 


atoms 
chains 


me or 


The Synthesis of 2:3:5-Trimethyl- 
hexane and of 2:4:6-Trimethylheptane. 
H. J. Swine ann E. FE. Turner. Jour 
Inst. of Petroleum, 36 (1950), pp. 70-3 

The synthesis of 2:3:5-trimethylhexane 
and 2:4:6-trimethylheptane is described. 
Three different preparations used 
to make each of hydrocarbons 
However, four of the syntheses were re 
garded as mmpractical because of diffi 
culties in manipulation or of low yields. 


were 
these 


Thermal Decomposition of Paraffin 
Hydrocarbons. The Kinetics of the 
Thermal Decomposition of Normal Par- 
affin Hydrocarbons. I. The Inhibition of 
Chains and the Nature of the Residual 


Reaction. F. |. anp Six Cyrus 
Hinsuetwoon. Roy 200, Series 
A, (1950), pp. 458-73 


The thermal decomposition of a nor 
mal saturated paraffin yields a short 
chain paraffin with a long chain olefin, 
or a lone chain olefin may decompose to 
give tw olefins Fither of these reac 


tions can be considered as a direct 


molecular rearrangement. (in the other 
hand, a chain mechanism can be imag 
med leading to identical products. The 
authors study the imbhibitiotr t the reac 
tion by xide and by pr py lene 
Thev cone le that the reaction observ 


} 


able when the rate as been reduced to 
ts lowest value by nitric xide is that 
lecular decomposition of the hy 


fan 
Igocarbor 
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| | 
lic 
the 
A008 
reporting of such data. The apparatus ts 
escribed in some detail and typical re 
sults are presented ; 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gazette, March 14, 21, 28 and April 4, 11, 1950) 


U.S.P. 2,500,349. Process for Breaking 
Petroleum Emulsions. DeGroot« 
and B. Keiser to Petrolite Corporation, 
Ltd 
A hydrophile, hydroxy-polvalkoxy 
ompound is employed for breaking pe 

troleum emulsions of the water-in-oil 

type. The said compound is obtained by 
the action of an alkylene oxide contain 
ing a reactive ethylene oxide ring and 
having not over 4 C atoms on a steari« 

acid partial ester of pentaerythritol or a 

polypentaerythritol, or mixture thereot 


U.S.P. 2,500,353. Process for Fractionally 
Separating a Mixture of Normally 
Gaseous Components. |. FE. Gantt to 
Universal Oil Products Company 
Details are claimed of a process for 

fractionally separating a mixture of nor 
mally components of different 
boiling points, ¢.g., a mixture compris- 
ine Cy hydrocarbons and lower botling 
components by partial liquefaction and 
solution at low temperatures, purifica 
tion of selected gas fractions, and low 
temperature tractionation 


gaseous 


U.S.P. 2,500,736. Method of Separating 
a Diolefin from a Mono-olefin L.. K 
Beach to Standard Oil Development 
Company 
\ muxture 

olefin is separated by 

mixture with a liquid 

pound in the presence of H,SO, or a 

sulfonic acid catalyst at a temperature 

of 50-250° C. The diolefin is reacted with 
the phenolic compound, while the mono- 
olefin remains unreacted and is separated 

in gaseous phase from the reaction mix 


of a diolefin and a mono- 
contacting the 
phenolic com 


ture 


U.S.P. 2,500,757. Removal of Asphaltic 
Constituents from Hydrocarbon Oil. 
Kiersted Ir. to Texaco Develop 
mpany 
are claimed of a continuous 
f separating asphaltic and resin 
residual lubricat 
with a lique 
higher hy 


ment 
Details 
method « 
ous constituents from 
ing oil stock by treatment 
fied normally gaseous C, or 


drocarbon solvent im a series of stages 


U.S.P. 2,500,916. Method and Apparatus 
for Controlling Vaporization. |. H 
Whaley Jr. to Phillips Petroleum Com- 
pany 
Details are 

hydrocarbor 


aration 
under 
mto a 


Rasecous 


clammed for the sep 
well effluent 
onditions 


ola 
variable 
liquid fractior 


ature 
a plurality ot 


temper 
and 
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pressure of the 
control 
trom 


fractions, The vapor 
liquid product is controlled by 
ot the quantity of vapor removed 
the liquid 


U.S.P. 2,501,015. Process for Breaking 
Petroleum Emulsions. A. F. Wirtel to 
Petrolite Corporation, Ltd 
\ process is claimed for breaking pe 

troleum emulsions of the water-in-oil 
type by means of a mechanical mixture 
of tour different ingredients, an 
alkali metal petroleum sulfonate, an 
ammonium salt of propylated naphtha 
lene monosulfonic acid, a cyclohexyla 
mine salt of such acid, and an oxy 
ethylated thermoplastic phenol-aldeh vce 
resin of specific constitution 

U.S.P. 2,501,115. Separation of Hydro- 
carbon Synthesis Products. |’. ( 
White to Standard Oi! Company (In 
diana) 

The vaporous mixture of hydrocar 
bons and oxygenated compounds ob- 
tained in a Fischer-Tropsch synthesis is 
partially condensed. A liquid water phase 
neluding condensible organic oxygen 
ated compounds, a liquid hydrocarbon 
phase, and a rich gas phase are sep- 
arated. By stripping and treating the 
various phases with absorber oil, the 
hydrocarbons are separated from the 
organic oxygen compounds 
oe 2,501,124. Jet Combustion Fuel. 

D. P. Heath to Socony-Vacuum Oil 

Company, Inc 

A distillate hydrocarbon petroleum 
oil boiling within the range of light gas 
oline to heavy gas oil is compounded 
with percent by weight of thio 
phene iquid fuel formed is utiliz 
able in jet combustion mechanisms, The 
reduces deposits m the com 
amber 


additive 
bustion ch 


U. 7 P. 2,501,153. Shale Oil Eduction. ( 
QO. Berg to Union Oil Company of 
In the recovery of oil trom shale, the 
shale is introduced through a liquid seal 
ing medium into the lower portion of a 
treating zone and ts preheated and sub 
sequently educted while passing up 
wardly through this zone. The result 
ing carbonaceous shale is contacted with 
an oxygen-contaming gas to induce com 
bustion of the maceous materials 
The educted materials obtained are fur 
ther treated t liquid of from 
shale fines formed 


carhe 
recover 
U.S.P. 2,591,602. Refining Highly Aro- 


matic Petroleum Stocks. H [). Har 
ough and D. F. RBadertscher to S« 


Gulf Publishing Company Publication 


Company, 

petroleum stock as 
catalytic 
poh 


cony-Vacuum Oj 

A highly aromatic 
obtained as bottoms in the 
cracking of petroleum containing 
cyclic aromatic hydrocarbons is reacted 
with formaldehyde and ammonium 
chloride. A light colored stock of tm 
proved color stability is obtained from 
the water washed reaction mixture 


U.S.P. 2,503,014. Method for Resolving 
Emulsions. W. ©. Webber to Stand 
ard Oil Development Company 
An emulsion of a mineral oil and 

water is intimately mixed with 2-45 
percent of finely divided wood particles 
of an average diameter of 0.002-0.5 inch 
The average density shall be substanti 
ally equal to the specific gravity of the 
emulsion, These wood particles having 
the property of resolving the emulsion 
at least two phases are formed on set- 
tling, each of which phases comprises 
aS a Major component one of the 
stituents of the emulsion 


U.S.P. 2,503,119. Solvent Extraction. A 
C. MeKinnis to Union Oi] Company 
ot California 
is 

mixture with an organi 
tained for example in the azeotropix 
distillation of a Cyhydrocarbon frac 
tion with methyl nitrite, by extracting 
the mixture with a solvent for the nitrite 
consisting of a saturated polar oxygen 
ated organic compound other than this 
nitrite, eg. a saturated alcohol, and 
having a b.p. other than the latter, and 
contaming a dissolved alkali or alkaline 
earth metal salt. The extracted organi 
nitrite is removed from the solvent 
salt solution 


U.S.P. 2,503,977. Desalting Crude Petro. 
leum. PS. Viles to Standard Oil De 
velopment Company 
Inorganic salts and brine are removed 

trom crude petroleum by first separating 

the brine from the petroleum by gravity 
and then heating the remaimng crude 

petroleum to a temperature of 100-400' 

F The heated petroleum, freed, if re- 

quired, from additional amounts of brine 

by gravity, is contacted with a bed of 

CaCl or other alkaline earth metal 

halide at a pressure sufficient to main 

tam a liquid phase. Desalted crude 
petroleum is removed from the bed 


U.S.P. 2,504,019. Treatment of Oil-in- 
Water Emulsions. |. 1). Hall to Stand 
ard Oil Development Company 
For breaking an oil-in-water ermulsion. 

its pH is adjusted to no more than 6 

and it is then admixed in at least equal 

with a hydrocarbon having 3-7 


con 


trom its 


separated 
as ob 


nitrite, 


amounts 


16% 


be 
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Patents 


phase separation. The 


formed is separated 


© atoms te 
hy dro« n phase 
from the water phase 


cause 


CRACKING AND REFORMING 


U.S.P. 2,500,870. Hydrocarbon Crack- 
ing Process and Apparatus Using Peb- 
ble Heater with Jet Ejector. S P 
Robinson to Phillips Petroleum Com 
pany 
Details 

an apparatus for 


process and 
cracking 


are claimed of a 
uniformly 


NO threaded connections to 
corrode in this American Iron 
Valve designed for recipro- 
cating pumps in refinery and 
industrial service! 


NO steel to corrode! Con- 
structed entirely of bronze 
and phenolic, for operating 
temperatures up to 300°, and 
pressures up to 750 psi.* 
Manufactured for all stand- 
ard reciprocating pumps using 
replaceable valves. 


1. Hard, bronze alloy 3-web seat 
is cast with center guide as 
integral pert. 

3. Conical valve spring offers 
only 6 to 8 Ibs. resistance; 
compresses to 's-in. for greater 
valve lift in all pumps. 


hydrocarbon vapors in the presence of 
hot pebbles and for improving the yield 
of olefins and acetylenes 


U.S.P. 2,503,188. Apparatus for Thermal 
Cracking of Hydrocarbons. F. V. 
Bergstrom to Socony- Vacuum Oil 
Company, !ne 

claimed of an apparatus 

for thermal cracking of hydrocarbons at 

temperature for short periods, or 
catalytic cracking. A highly 
continuously 


Details are 


high 
for them 
heated refractory 
passed into and through the reactor to 
heat the hydrocarbon charge to reac- 
tion temperature and maintain it at this 
temperature for a predetermined period 
of time 


solid is 


EACH PART HIGHLY EFFICIENT! 


2. Phenolic valve plate is highly 
resistant to both chemical 
action and high temperatures. 


4. Valve and spring retainer is 
recessed to prevent damage to 
conical spring when valve 
plate is fully opened. 


5. Easily assembled by use of 
retainer keeper. 
NO threaded connections. 


There are 


*For higher temperatures up to 950°F, we recommend our 


ell siainless steel 


the same design 


valve end seat of 


Oklahoma City, Okle.—Box 1177— Phone D. $18 


usr. 2,503,202. Contacting Apparatus. 
Johnson, J. Happel, and J. W. 

Me Kee to Socony-Vacuum Oil Com- 
pany, Inc 

Details are ot an 


claimed apparatus 


for the thermal cracking of hydrocar- 
bons by contact with a highly heated 
solid material and in the presence of 


steam. The reactant fluids are preheated 
in contact with the solids, preferably 
with vaporization of the hydrocarbons 
and the water from the liquid state. 


U.S.P. 2,501,071. Isomerization of Hy- 
drocarbons. |. M. Mavity to Universal 
Oil Products Company 
Low boiling hydrocarbon 

contacted with a bed of solid 

sludge-forming metal halide 
the Friedel-Crafts type under conver- 
sion conditions. An active metal halide 
sludge produced concomitantly with the 


material is 
anhydrous 
catalyst of 


conversion is withdrawn from the bed 
Hydrocarbons from the contacting step 
are contacted with this sludge for fur- 


utilizing the catalytic 
sludge. The process is 
isomerization 


ther conversion 
activity of the 
particularly useful in the 
of hydrocarbons 


U.S.P. 2,502,008. Use of Mobile Cata- 
lysts in the Isomerization of Hydro- 
carbons. T. B. Hudson and J. D. Up 
ham to Phillips Petroleum Company 
In the isomerization of saturated hy 

drocarbons, a mobile catalyst, immisci- 

ble with the hydrocarbons, is passed 
through the reaction zone countercut 


rent to the hydrocarbons and introduced 
into this zone at a plurality of points 
The total catalyst activity is thus con 
trolled in the direction of the hydro 


carbon flow 


P. 2,502,565. Isomerization Process. 
Hoekstra to Universal Oil Products 
Thern ally crac ked 
jected at a temperature of 800-1100° F 
and an hourly weight space velocity of 
5-50 to the action of a catalyst compris- 
sum chromate, silica and 
magnesia. The oc 


gasoline is sub 


img magne 
alumina, zirconia, or 


tane number of the gasoline is increased 
by isomerization of olefins contained 
therein 


ALKYLATION 


U.S.P. 2,500,369. Process for the Prepa- 
ration of Ditolylethane. |. A. McCou 
and F. P. 1 Shawinigan 
Chemicals, Ltd 
In the preparation of di-p-tolyle 
thane, there 1s added to a mixture of 
toluene and H,SO, of 87-93 percent 
strength and paral 


brey ssing to 


a mixture toluene 


dehyde while maintaining a temperature 
below 10° ¢ The total amount of the 
toluene emploved shall be more than 
25 percent in excess of that theoretically 
required for the reaction with the paral 


dehyde. The amount of H,SO, shall be 
such that its strength is not 
below 87 percent by the 


le« rease d 
water formed 


U.S.P. 2,501,625. Methylation of Iso- 
rs in the Presence of Hydrogen 
luoride. R. Wéodward to Socony 
acuum Company, In« 
An isoparaffin is reacted with a methyl 
halide in the fa HF catalyst 
The isopar methylated pre 


presence 
are 
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American Iron Reciprocating Pump Valves are 

RESISTANT 

to Corrosion and 
High Temperatures! 
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Patents 


dominantly at the terminal C atoms 


U.S.P. 2,502,000. Alkylation of Aromatic 
Hydrocarbons. C. F. Feasley to So- 
cony-Vacuum Oil Company, Inc. 

An aromatic hydrocarbon is con- 
tacted at a temperature of 300-800° F 
with a tertiary or ditertiary aliphatic 
monosulfide in the presence ot an alkyla- 
tion catalyst of the silica-alumina type, 
eg., a synthetic adsorbent composite of 
silica and alumina or at least one other 
amphoteric metal oxide. Tertiary alkyl 
benzenes, and the like, are produced. 


U.S.P. 2,502,001. Alkylation of Aromatic 
with Tertiary Aliphatic 
Mercaptans. C. F. Feasley to Socony- 
Vacuum Oil Company, Inc 
The process of this patent is closely 

related to that of U.S.P. 2,502,000. Ter 

tiary aliphatic mercaptans are here em- 

ployed as the alkylating agents at a 

temperature of 140700° F 

U.S.P. 2,502,015. Method of Alkylating 
Isoperaffins with 2-Olefins. MI’ 
Matuszak to Phillips Petroleum Com- 
pany 
In the production of a motor fuel 

from an isoparaffin and a mixture of 
1- and 2-olefins in which the 1l-olefin is 
at least in part isomerized by a hquid 
isomerization catalyst and the 1soparaffin 
is alkylated with the 2-olefin in the 
presence of concentrated HF, the liquid 
isomerization catalyst is aqueous HF 
with a content of 50-80 percent HF by 
weight 


U.S.P. 2,502,333. Preheated Charge in 
Hydrogen Fluoride Alkylation. |. K 
Meadow and A. A. O'Kelly to Socony- 
Vacuum Oil Company, Inc 
In the catalytic alkylation of isoparaf- 

fins with olefins, a charge mixture of 

isoparaffin and olefin is mtroduced at a 

temperature of 150-300° F. to a body 

of hquid HF maintained at a tempera- 

ture below 100° I 


POLYMERIZATION AND 
CONVERSION 


U.S.P. 2,500,159. Synthetic Lubricants. 
H. G. Doherty, A Sachanen, and 
F. M. Seger to Socony-Vacuum Oil 
Company, Inc 
A charge consisting essentially of a 

normal, alpha mono-olefin with 6-14 C 
atoms is subjected to a temperature of 
700-900° F. for periods of about 10 hours 
to 1 hour, respectively, and in the 
presence of H,, CO, or mixtures thereof 
at a partial pressure of the gas employed 
of 50-5000 psi. Lubricants with high 
viscosity indices, low pour points, and 
wood stability are produced 


U. 4 P. 2,500,160. Synthetic Lubricants. 
N 


M. Seger and A Sachanen to 
So vcony-Vacuum Oil Company, Inc 
\ charge consisting essentially of a 
straight chain normal alpha mono-olefin 
with 5-12 C atoms and styrene is heated 
in the absence of a catalyst at a temper 
ature of 500-700° F. for 10 hours to 
hour, respectively. The molar propor- 
tion of the alpha mono-olefin in the 
charge shall be substantially greater than 
that of styrene. J.ubricating oils having 
a viscosity index of at least 100 and‘ 
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Dependable Products Since 1870 
*T.M. Reg. U.S. Pat. OF, 


A Gulf Publishing Company Publication 


pel 
Style 
For Bot dpe 


Comfort «+ Size « Safety 
For workers on heavy duty jobs; in hot 


or dusty work; exposed to chemical 
splash—-any hazardous job— you can 
¢ what you need from WILLSON. 
ot only that, but every type has com- 
fort features that help get safety 
equipment worn; and all have reli- 
able WILLSON Super. Tough * lenses. 
For help in selecting exactly the 
right equipment for your needs, 
ask our nearest distributor for our 
new catalog- or write direct to 
WILLSON PRODUCTS, INC., 
202 Washington St., Reading, Pa 
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U.S.P. 2,500,162. Method of Preparing 4 normal alpha mono-olefin having 
Patents Viscous Oils by the Thermal Conden- 5-18 C atoms is polymerized at a tem- 
sation of Short Chain Mono-Olefins perature of 600-750° F. with a phos- 
with Long Chain Mono-Olefins. F. M.  phorous sulfide, elemental phosphorous 
, Seger and A. N. Sachanen to Socony- with elemental sulfur, or mixtures thereof 
ow pour point are obtained Vacuum ©il Company, In« rhe amount of this additive shall be 
An olefin mixture consisting essentially less than 1 percent by weight of the re- 
U.S.P. 2,500,161. Conversion of 1-Olefins of a short chain mono-olefin with 2-6 action mixture. Viscous oil is produced 
in the Presence of Lead Tetra-Acetate. © atoms and a long Chain normal, alpha- 
F. M. Seger and A. N. Sachanen to mono-olefin with 10-30 C atoms is non U.S.P. 2,500,164. Synthetic ~~ 7 


Socony-Vacuum Oil Company, Inc catalytically condensed at a temnperature W. E. Garwood, F. M. Seger and / 

A mono-olefin of the type employed f 500-700" F. for 20 hours to 1 hour, N. Sachanen to Socony-Vacuum dii . 
aceording to U.S.P. 2,500,160 is heated respectively [he two types of olefins Company, Inc 
with lead tetra-acetate at a tempera employed in mixture shall be im such A nosmal alpha mono-olefin with 6-14 


molar proportions that the mean value’ ( atoms is polymerized at a temperature 
of the olefin chain length in the mixture of 550-750° F. for 20 hours to 1 hour, 


ture of 400-700" F. for 10 hours to 1 


hour, respectively, under a pressure suf 
P I is 6-12 C atoms. A viscous oil is obtained respectively, in the presence of elemen- 
ficient to mamtam the olefin in sub - 

tary S, Se, or Te in an amount of 0.01- 
stantially hquil phase viscous on of a P. 2,500,163. Synthetic Lubricants. 0.15 mol per mol of olefin. A viscous oil 
high viscosity index and low pour pomt E Garwood to Socony-Vacuum is prepared 
is produced Oil Company, Inc 


U.S.P. 2,500,165. Synthetic Lubricants. 
H. G. Doherty, A. N. Sachanen, and 
F. M. Seger to Socony-Vacuum Oil 
Company, In 
\ charge consisting essentially of a 

normal alpha mono-olefin with 6-14 ( 

atoms is heated in the absence of cata- 
lysts and in the presence of a minor 
amount of a paraffin at a temperature 

greater than 700° F. for 3 hours to 1 

hour, or at less than 900° F. for 1.5-.25 

hours \ viscous oil is obtained 


2,500,166. Synthetic Lubricants. 
M. Seger and A. N. Sachanen to 
bed Vacuum Oil Company, Inc 
A viscous oil is obtained by heating 
a normal alpha mono-olefin with 6-12 ¢ 
atoms at a temperature of 600-750° I 
for 20 hours to 1 hour, respectively 


U. . P. 2,500,167. Lubricant Composition. 
FE. Garwood, F. M. Seger, and A 
N Sachanen to Socony-Vacuum Oil 
Company, Ine 
One mol proportion of a straight chain 
alpha mono-olefin with 5-18 C atoms is 
condensed with 0.01-1 mol proportion of 
certain conjugated hydrocarbons or 
dienes and 0.001-1 mol proportiv ms of Ss, 
Se, or Te ata teenper ature of 400-750° F 
for 10 hours to 1 yur, respectively \ 
viscous on] is pre 


U.S.P. 2,500,203. Synthetic Lubricants. 
©. M. Reiff, H. J. Andress Jr. and 


wzacik to Socony-Vacuum Oil 


low pour point and 
low cloud point is prepared by heating 


a mixture of 2 mol proportions of a 
mono-olefin with 8-18 C atoms and 1 
mol proportions of a vinyl aromatic com- 
pound in the presence of a silica-amph« 

terre metal oxide catalyst at a tempera 


ture of 300-600" F. to effect condensa 


U.S.P. 2,500,244. Polymerization of Alpha 
Olefins. H. G. Doherty to Socony- 
Vacuum Oil Company, Ine 
\ normal alpha mono-olefin with 6-14 


. { atoms is heated in the presence of a 
minor amount of a cycle hydrocarbon 
Py temperature greater than 700° F. for 
. hours, or at less than 900° | 
hour, A viscous oil is obtained 
: U.S.P. 2,500 235. Pyrolytic Conversion of 
Hydrocarbons. |. H. Beckberger 
. Details are claimed an apparatus tor 
the conversiot t yons witl 
regeneration spent catalys 
U.S.P. 2,500,247. Lubricants. 
MPANY W I M Seger, and A 
BALDWIN-HILL 187 BREUNIG AVE. TRENTON 2. NEW JERSEY te Scouse 
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FECTIVE TO 


If you want to up-grade your 
catalytic process yields, or simply 
reduce losses from contamination 
and side reactions, you'll find it 
advantageous to insiston ALCOA 
Aluminas for your Al,O, catalysts 


and catalyst supports, 


ALCOA Aluminas are uniform in 
structure and chemical purity ... 
stable at elevated temperatures... 
have high resistance to erosion and 
crushing... and are moderate in 
cost. Typical conversions for which 
ALCOA Aluminas are used in- 


clude: Aliphatic hydrocarbons into 


|ALCOA 
| 


® 
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YOUR CATALYTIC 
WITH ALCC 


—for bigger 
—for be 


A Gulf Publishing Company 


* ALCOA Activated 


Alumina is preferred 
for many reactions be- 
cause of its high ad- 
sorptive properties 
and extremely large 
surface area. 


ALCOA Tabular and 
other forms of Alu- 
mina are preferred for 
certain reactions 
where hardness and 
extremely high purity 
are relatively more i 
portant than maxi- 
mum surface area. 


Publication 


» CALCINED ALUMINAS - 
ALUMINAS + TABULAR ALUMINAS - LOW SODA ALUMINAS 
ALUMINUM FLUORIDE 
ACIO FLUORIDE + FLUOBORIC ACID * CRYOLITE - GALLIUM 


SODIUM FLUORIDE 


aromatics, and dehydrogenation of 
naphthenic hydrocarbons. 


For top quality, specify ALCOA 
Aluminas for catalysts and cata- 
Ivst supports. You'll get more 
efficient, uniform reactions and 
end-products of higher purity. 
We'll gladly send you samples 


and further information, 


Write to 
Company or AMERICA 
Cuemicats Division 
Gulf Building 


Pittsburgh 19, Pennsylvania 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS HYDRATED 


SODIUM 
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"This time use top quality 
forged steel 600* gate valves 
for that hot spot”’ 


5300 


CARBON; 600 Pounds @ 800° F. 


"That's easy 
we'll order VOGT 
Series 5300"" * 


Here are valves that will stay on the line longer and 
require little maintenance year after year because 
toughness and durability are built into them right 
from the start. 

Series 5300 valves have drop forged steel bodies and 
bonnets, rolled-in | |!/2-13°/, chrome stainless steel seats 
which can be easily renewed, and solid stainless steel 

wedges. A ground joint insures tightness between 
the body and bonnet. The stuffing box can 
be repacked under pressure when valve is 
fully open. 
Series 5300-F8 valves with 18-8 stainless 
steel trim and Series 5200 valves with 
Monel Metal trim are also available. 


STEEL \ 2000 Pounds Cold Non-Shock 
For 600 pound service © Union Bonnet 


Ground Joint © Inside Screw 
* Renewable Seat Rings @ 


Stem 


tae eth HENRY VOGT MACHINE CO. 


Chrome Stainless Steel Trimmings Louisville 10, Ky. 


Sizes '/," to 2” inclusive. 


BRANCH OFFICES: NEW YORK e PHILADELPHIA 
CLEVELAND CHICAGO ST. LOUIS DALLAS 


| 
| 
x 
Qa | 
A 
| | 
| 
|: 
O OU DROP FORGED STEEL VALVES 
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Patents 


Company, Inc. 

The process of this patent is closely 
related to that of U. S. patent 2,500,167 
A phosphorous sulfide, a mixture of 
elemental P and S, or mixtures of both 
are here employed instead of S, Te, or Se 


vee. 2,500,307. Aliphatic Olefins and 
clic Process for Manufacture 
L. F Brooke, W. E. Elwell, 
and R. L Meier to California Re- 
search Corporation 
Details are claimed of a process for 
producing a mixture of branched chain 
olefins boiling above 325° F. by poly- 
merizing propylene with an acid poly- 
merization catalyst, eg. HsPO, 


U.S.P. 2,500,672. Lubricants. 
W. E. Garwood, J Brooks, and 
A. N. Sachanen to Vacuum 
Oil Company, Inc 
One mol proportion of a normal alpha 

mono-olefin with 5-18 C atoms is con- 

densed at a temperature of 500-800° F 

with 001-1 mol proportion of a conju- 

gated olefin and 0.001-1 mol proportion 
of a thol. A viscous oil is obtained 


U.S.P. 2,500,737. Catalytic Conversion of 
Hydrocarbons. E. A. Coons to Sin 
clair Refining Company 
In a process for the conversion of hy- 

drocarbons in the presence of finely 
divided catalyst suspended in vaporized 
charge oil which involves maintaining 
a body of high density fluidized catalyst 
and a superimposed disperse phase 
thereof, spent catalyst is stripped of oil, 
regenerated and suspended in vaporized 
charge ol. This suspension is vigorously 
agitated before being passed to the re 
action zone 


U.S.P. 2,500,755. Smetaaiinn of Cycle 


Oil from High Temperature Steam 

Cracking Process. M. C. K. Jones to 

Standard Oil Development Company 

high-temperature steam cracked 
cycle oil boiling in the range of 350-700° 

is contacted in liquid phase with an 
active polymerizing adsorbent, e€.2., cata 
lytic adsorptive clay, at a space velocity 
of .5-2 volumes of oil per volume of the 
adsorbent per hour while the adsorbent 
is at a temperature of 350-450° F. More 
valuable products are formed 


U.S.P. 2,500,780. Stabilization of Low 
Unsaturation Iso-Olefinic Copolymers. 
C. F. Van Gilder to Standard Oil De- 
velopment Company 
\ major proportion of isobutylene and 
a minor proportion of a multiolefin with 
4-10 C atoms are copolymerized at a 
temperature of O° to —164°C. in the 
presence of 0.1-5 percent of a 2, 4, 6- 
trialkylated phenol and a Friedel-Crafts 
catalyst dissolved in a non-complex- 
forming solvent liquid at the reaction 
temperature 


U.S.P. 2,500,983. Emulsion Polymeriza- 
tion Process and Product. P_ K. Frolich, 
B. M. Vanderbildt, and M. W 
Swaney to Standard Oil Development 
( 

\ mjugated diolefn with 46 C 
atoms is heated in aqueous emulsion at 
a temperature of 25-70° C. for not more 
than 21 hours in the presence of 3-12 
percent of a C. to Cy tertiary aliphatic 
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YOU can STOP RUST... PREVENT RUST... 
on ail your rustable metal surfaces with RUST- 
OLEUM. Every day, rust eats away on your metal 
tanks, pipelines, drilling and pumping machin- 
ery, metal buildings, roofs and fences. Yet, rust 
can be stopped and protection given economic- 
ally with RUST-OLEUM. 

For more than a quarter of a century RUST- 
OLEUM has been proved under severe condi- 
tions of weather, fumes, salt air, salt spray, and 
other rust producing conditions. Railroads, ship- 
yards, builders, refiners . . . nationally known 
users* in almost every field of industry. . . have 
found RUST-OLEUM the economical way to stop 
rust and prevent further rust. Architects, builders, 
engineers, maintenance men now specify RUST- 
OLEUM for primer, ‘shop coat’’, and finish coats. 
RUST-OLEUM adds extra life to metal buildin 
equipment and other metal surfaces and can 
applied over already rusted surfaces without ex- 
tensive surface preparation. Yet, RUST-OLEUM 
costs no more than most quality materials. 
RUST-OLEUM not only protects —it beautifies 
as well! RUST-OLEUM is available in a large 
selection of colors including aluminum and white. 
It spreads evenly . . . and drivs free of brush- 
marks in 4 to 12 hours, depending on conditions, 
to a tough, pliable film that protects against rust. 
Be sure you get only genuine RUST-OLEUM for 
positive protection against rust! Specify RUST- 
OLEUM to your contractor or architect on any 
bnew constructi ling or maintenance 
work. 

RUST-OLEUM is stocked and sold by leading 
industrial distributors in all principal cities of 
the United States and Canada. See Sweets for 
complete catalog and nearest source of supply, 
or write us direct for complete information. 


*Names on request 


RUST-OLEUM CORPORATION 


2554 Oakton Street . 


Gulf Publishing Company Publication 


Evanston, Illinois 
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Patents 


oily polymer 
of OO5-404 is 


mercaptan until a liquid, 
with an mtrinsin 


formed 


viscosity 


U.S.P. 2,501,023. Hydrocarbon Conver- 
sion with Hydrogen Fluoride in Homo- 
geneous Phase. |. Hrandt, RK. J 
Lee, and J. A. Rideway Jr. to Van 
American Refining 
An unsaturated hydrocarbon tock 

soluble in HF is contacted with HF 

such conditions of temperature 
and pressure that the stock is completely 
wit? the Hl 
temperature of 
sufficient to 


orporation 


under 


catalyst 
3000-500) 
mamtam 


miscible 
vets 
pressure 


otect 


actants m homogeneous liquid phase 
are employed to obtam substantial crack- 
me 


U.S.P. 2,501,223. Treatment of Synthetic 
Gasoline. . H. Johnson to Phillips 
Petroleum Company 
\ raw Fischer-Tropsch type gasoline 

is passed at a temperature of 700-950° F 

through a first contact zone in the 

steam im contact with a 

catalyst effective for remov 

materials and isomeriz 
hydrocarbons. Effluents are passed 

through a second zone at a 

600-950" in contact 

with a cracking catalyst effective to fur 

ther isomerize the hydrocarbons. An 
improved synthetic gasoline is recovered 


U.S.P. 2,501,382. Production of Styrene 


absence 
cracking 
ine oxygenated 
me 
with stean 
temperature of 


nvestment 


and Halogenated Styrene. H. A 

Dutcher to Phillips Petroleum Com 

pany 

Details are claimed of a process for 
continuous chlorination of butadiene 
dimer and subsequent dehydrogenation 
of the vinyl dichlorocyclohexene-3 
formed to dichlorostyrene 


U.S.P. 2,501,562. Process for Polymeriz- 
ing Styrene in the Presence of a Poly- 
vinyl Alcohol-Alkyl Aldehyde Reac- 
tion Product. L.. 1). Cook Jr. to Inter- 
national Detrola Corporation 
Styrene is polymerized at a tempera 

ture of 90-145° C. in the presence of a 
certain amount of the reaction product 
of polyvinyl! alcohol and alkyl aldehyde 
and a liquid plasticizer. A homogeneous 
material is formed which is a syrupy 
liquid at room temperature 


U.S.P. 2,501,692. Aqueous Emulsion 
Polymerization of Ethylenic Unsatu- 
rates in the Presence of Diazo-Thio- 
Ethers. W. B. Reynolds and FE. W 
Cotten to Phillips Petroleum Company 
An ethylenically unsaturated hydro 

carbon material, e.g., an aliphatic con 

jugated diene, is polymerized in aqueous 
dispersion in the presence of a diazo 

thio-ether of the formula R-N N-S-R' 

wherein R is an aromatic radical and R' 

is an aromatic, cycloalkyl, or aliphatic 

radical 


U.S.P. 2,501,693. Homogeneous Bulk 
Polymerization of Ethylenic Unsatu- 
rates in the Presence of Diazo-Thio- 
Ethers. W B. Reynolds and E. W 
Cotten to Phillips Petroleum Com 
pany 
The process of this patent is closely 

related to that of U.S.P. 2,501,692. The 

diazo-thio-ether here employed shall not 
contain more than 18 C atoms in each 
of the groups R and R’. A high molecu- 

lar weight linear polymer is formed im 

a homogeneous bulk fluid reaction mix 

ture 


U.S.P. 2,502,444. Production of High 
Molecular Weight Elastic Hydrocar- 
bon Polymers in the Presence of Lead 
Tetraethyl. W. EF. Faragher to Hou 
dry Process Corporation. 

A conjugated diolefin with 4-6 ¢ 
atoms is copolymerized with styren« 
or a methyl styrene in the presence of 
lead tetraethyl under liquid phase con- 
ditions. A high molecular weight elasti« 
copolymer is separated from the reac- 
tion mixture produced 


U.S.P. 2,502,953. Process and Apparatus 
for Contacting Solid Particles and 
Gaseous Fluid. C. FE. Jahnig¢ to Stand 
ard Onl Development Company 
Finely divided catalyst particles are 

maintained in a dry dense fluidized tub 

bulent condition in a conversion z 

where they are associated with hydro 

carbon vapors. A dense fluidized mix 

ture of spent catalyst particles contain 

ing entramed vapors is withdrawn and 
stripped with upflowme gas in a plural 

itv of ot different density mx 

tures entrained us fluid 

the being at least partially 
de-aerated rm a more fluid 
mixture maintained in the 
ocity of the 
selected 
mixture 


me 


stares 
remove 
mixture 
to 


dense 
dense 
ized than ts 


less dense stages. The ve 
Staue I< 


fluidized 
a dilute 


stripping eas m cach 
t Maintain 


supermmposed 


U.S.P. 2,503,013. Apparatus for Pyrolytic 
Conversion of Hydrocarbons. Kk. M 
Watson to Sinclair Refining Company 
Details are claimed of an apparatus for 


lense 


by 


phase 
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CONVENTIONAL CASING DESIGN. 
Turbulence coused by cut woter of 
conventional casing design occeler- 


dian 


MISSION REFINERY PUMPS 


last longer in severe services ... because 


FCO 


IS IDEAL FOR SLURRIES: Concentric casing, with semi-open- 
type impeller, assures free, streamlined flow for thick, heavy 
abrasive fluids. 

1S IDEAL FOR ACIDS: Streamlined flow in concentric casing 
minimizes turbulence, corrosion and erosion caused by cut water 
of conventional pumps. This means long life for casing, impeller, 
wear-plate, shaft . . . and sustained capacity and performance. 
ELIMINATES VIBRATION: Smooth, non-turbulent, bolanced, 
streamlined flow eliminates vibration throughout entire range 
of operation. 


CHOICE OF CORROSION-RESISTING ALLOYS is another 
long-life factor. The four parts contacted by fluid . . . casing, 
impeller, wear-plate, and shaft . . . are available in cast iron, 


carbon steel, bronzes, aluminum, stainless steels, various types 
of Ni-Resist, Monel, nickel, Misaloy 3, 10, or 20, and other 
machinable metals. 

LOW MAINTENANCE LABOR COST: Four wearing ports ore 
easily and quickly replaced. ; 

LOW SPARE PARTS INVENTORY: MISSION stocks al! parts. 
Our Policy: You stock emergency parts; MISSION stocks your 
spare parts. 

MAXIMUM FLEXIBILITY: Only 3 pedestal sizes. High inter- 
changeability of parts. Impeller diameters can be turned down 
without appreciable loss of efficiency. Casing sizes range from 
1” to 6” discharge; capacities up to 1800 GPM; heads up to 


350 feet; speeds up to 3500 RPM. Refinery applications: Fullers 
Earth oil slurries; clay-oil, catalytic, acid, or lime slurries; 
acid sludge disposal; caustic; acids (Hydrofluoric, Sulphuric, 
Phosphoric, etc.); other abrasive or corrosive materials, heavy 
slurries, or solids in solution. 


MISSION SERVICE is prompt, dependable. This pump repre- 
sents a unique but proven operating principle. You should have 
the facts. Mail coupon for catalog. 
Representatives in all industrial areas 
. . . Mission Manufacturing Company, 
Houston, Texas. Export: 30 
Rockefeller Plaza, New York. 

Europe: London, England. 


Cutewey view of MISSION Pump 


MAIL THIS COUPON FOR CATALOG 


Mission Manylacturing Co., Div. RP, O. Bex 4209, 


58 

converts velocity into pressure = 
ates corrosion and erosion. - att / : without losses due to turbulence. . - a 
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; Please mail me, without obligation. your new coteleg 


ECONOMY 


AT MODERATE INITIAL COST 


100 4000 


HORSE POWER RANGE 


750° 


STEAM PRESSURES 


MURRAY 
STEAM TURBINES 


TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pres- 
sure stages making Multistage steam economy available at moderate initial 
cost. Horsepower range is from 100 to 4000, steam pressures up to 600+ 
go., 750° F., condensing or non-condensing. Several governors and accessories 
adapt UV Turbines to practically any mechanical drive within the capacity 


range. 

Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM 
operating condensing. Turbine is equipped with variable speed oil relay gov- 
ernor, pressure lubrication and vacuum breaker, and is in use driving a cen- 
trifugal compressor for refrigeration. , 


Contect your Murray representative for prices and 
engineering information or write for Bulletin 1-122. 


MU RRA 
BURLINGTON, IOWA 
BUMLDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
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the conversion of hydrocarbons with 
the use of a solid catalyst which is 
caused to gravitate as a continuous, ver- 
tically elongated bed downwardly 
through a vertical chamber having at 
least one narrow horizontal dimension 
The catalyst is passed from the bottom 
of the column into a stream of hydro- 
carbon vapors to be processed and car- 
ried in suspension upwardly into an 
enlarged chamber positioned higher than 
the upper end of the vertical chamber 


U.S.P. 2,503,291. Process of Promoting 
Reactions in a Fluidized Bed Com- 
rising a Plurality of Catalysts. W. 
V. Odell 
In a process of promoting chemical 
reactions in a fluidized mass of catalytic 
solid particles, e.g. in the oxydation 
polymerization or cracking of hydrocar 
bons, or in a Fischer-Tropsch synthesis, 
a fluid stream of reactant is passed 
upwardly through a plurality of layers 
of different catalysts which layers 
each a part of the fluidized mass 
different catalysts are so selected 
graded that they remain substantially as 
separate stratified layers in the fluidized 
mass. The temperature favorable for 
the reaction is maintained by introduc 
ing a temperature controlling fluid into 
the fluid stream in the fluidized mass 
at a level between the top and the bot 
tom of this mass 


U.S.P. 2,503,972. Production of Poly- 
cyclopentadiene Compositions. |. Kk 
Simons to Libbey-Owens-Ford Glass 
Company 
Cyclopentadiene is polymerized at a 

temperature below 0° C. in the presence 

of a complex of BF, and an ether. A 

rubbery material is formed which can 

be milled on rolls 


DESULFURIZATION 


U.S.P. 2,501,064. Separation of Aromatic 
and Sulfur Compounds. A. P. Lien 
and B. L. Evering to Standard Oi 
Company (Indiana) 

A solution of aromatic hydrocarbons 
and sulfur compounds in liquid HF-BF,, 
as obtained for example m extraction 
operations, is subjected to a dissociative 
distillation operation at a temperature 
of 100-200° F. for the dissociation of co- 
ordination compounds of BF, and HF 
with aromatic hydrocarbons and organ 
sulfur compounds present. A HF-BF, 
distillate is separated. The residue com 
prising free aromatic hydrocarbons and 
HF-BF, co-ordination organic sulfur 
compounds is subjected to gravity sep- 
aration to separate these two compo 
nents. The remaining co-ordination com 
pounds can be subjected to dissociative 
distillation 


U.S.P. 2,503,486. Method of Desulfuri- 
zation by Treatment with Elemental 
Halogens. ©. M. Himel to Phillips 
Petroleum Company 
Normally lhquid saturated hydrocar 

bons contaming disulfides are desulfur 

ized by contacting them with elemental 
chlorine, bromine, or iodine at a tem 
perature of 2(/250° F. and below that at 
which halogwenation f the hydrocarbor 
is effected. The disulfides are converted 
to the corresponding alkyl sulfenyl hal 
ides which can be easily removed, e.z., 
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° by washing with an aqueous alkaline 
solution. Mercaptan can also be re- 
moved from hydrocarbons by this 
method after oxidation to disulfides, e.g., 


by contact with CuCh 


U.S.P. 2,503,528. Removal of Hydrogen 
Sulfide from 2. R. Walker, C. R 
Wilkins, H G Cooper, and J. ‘as 
Brown (England) 

Gases, such as coal gas, water gas, 
oil gas, synthesis gas, and the like, are 
freed from H.S by a process claimed in 
detail and including passage of the gases 
through at three washing zones 
where the gases are washed with a 
single aqueous carbonated alkaline sus- 
pension of an iron compound 


least 


U.S.P. 2,503,627. Removal of Mercaptans 
from Gasoline. |. A. McBride and S 
C. Carney to Phillips Petroleum Com- 
pany 
Mercaptan 

hydrocarbons are 

solution to form 


containing gasoline type 
reacted with a CuCl 
cuprous mercaptides 
mercaptides are dissolved in a 
glycol ether solution which is then sep- 
arated trom the gasoline. The hydro 
carbons may also be treated with an 
aqueous ether-cuprous chloride 
reagent 


The 


glycol 


U.S.P. 2,504,058. Process of Removing 
Sulfur from Oils. H. M. Unschuld, 
Chicago, and J. G. Alther 
Hydrocarbon oil is desulfurized by 

subjecting it at a temperature of 190-240° 
F. to the action of a catalyst consisting 
of alloys of Ni and Ag, and Zn and Pb, 
resp« ctively. A short electrical bombard- 
ment of the heated oil in the presence of 
steam by an electric current of special 
characteristics can be employed for the 
same purpose 


HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 


U.S.P. 2,500,482. Catalytic Dehydrogena- 


tion. C. Barter to Shell Development 

Company 

In the dehydrogenation of a satu 
rated hydrocarbon with a chromium 
oxide catalyst in the absence of added 
hydrogen, with rezeneration of the cata 
Ivst, the regenerated catalyst is satu 


rated with dry CO prior to re-use. This 
saturation is effected without preheating 
the regenerated catalyst to a tempera 
ture higher than the conversion temper 
ature by carrying out this treatment at 
the dehydrogenation temperature 


U.S.P. 2,500,516. Synthesis. 
M 


lr. Carpenter to Standard Oil Com 


pany (Indiana) 

In the exothermic reaction of gases, 
such as a CO)/H, mixture, in the pres 
ence of a turbulent suspended dense 
phase catalyst, a multiplicity of sepa 
rately confined vertically extended cata 


lyst masses of small cross-sectional area 
is provided. Fach of these 
supported above a gas pervious catalyst 
barrier close to heat exchange surfaces 
Further details of the method are 
claumed 


masses 18 


U.S.P. 2,500,519. Process and Apparatus 
for the Synthesis of Hydrocarbons. A 


1950 


June, 


ao two ways about it, Kemp 

Dynamie Dryers control mois- 
ture at rock bottom prices. For 
example, a Kemp unit drying gas 
may cost you as little as ', cent per 
mcf! And that ', of a cent includes 
all labor and utility costs—plus the 
cost of the equipment amortized 
over a five-year period! But low 
operation cost is just part of the 
Kemp story. 


SIMPLE OPERATION 
Kemp Dynamic Dryers are flexible 
.. . offer manual, semi-automatic or 
automatic operation. Desiccant is 
especially selected and compounded 


MOISTURE 
DAMAGE 


for the particular duty. Units are 
available for drying air, gases or 
liquids . . . for controlling humidity 
in large or small areas. Choose 
gas, electric or steam regeneration 
. .. with or without cooling units. 


GUARANTEED PERFORMANCE 


No matter what your moisture con- 
trol problem may be . . . specify 
Kemp first. Chances are there is a 
standard design that will be ideal 
for your plant . . . and at the same 
time save you money! Performance 
to your specifications is guaranteed! 
For full information mail coupon 
for special bulletin. 


DYNAMIC DRYERS 
THE C. M. KEMP MFG. CO., Dept. K-6, | 


OF BALTIMORE 


Gentiomen: Please send me information Bulletin D.27 We 


| 

wont the fects on drying ges () 

CARBURETORS | 
FIRE CHECKS | | 
ATMOSPHERE & INERT | | 
GAS GENERATORS | | 
ADSORPTIVE DRYERS | | 
METAL MELTING UNITS | 
SINGEING EQUIPMENT | Tene ....... Sate... | 
‘ 


SPEQAL EQUIPMENT 
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‘SAN FRANCISCO, 607 
PITTSBURGH, 912 Farmers Bank Building 


Transit Type CS Pumps 


FOR CHEMICAL, PROCESSING 
AND GENERAL SERVICES 


Max. working pressure 200 ppsi, 200 °F 
150 lb. Flange Drilling. 

Capacities up to 550 G P M, differential 
heads to 160’. 

Designed to give maximum strength, de- 
pendability, efficiency, and simplicity at 
minimum cost. 


Ask for Bulletin 6100. 


For Higher Pressures, Capacities and 
Temperatures, ask for Bulletin 6000, 
Transit Type ES. 


COMPARE THESE FEATURES 


A balanced mechanical seal which 
can be repaired from impeller end without mak- 
ing any precision measurement and without dis- 
turbing the shaft, bearings, coupling, driver, or 
discharge piping. 


2 Supported directly under the case ‘or 
maximum strength and treedom from piping 
strains. 


3 Case and bearing bracket are one in- 
tegral casting of the sare metal for maximum 
strength, true alignment and 100% corrosion 
protection. 


4 No threads, and minimum number 
of parts exposed to the line fluid. an | pe arts 
can be furnished in any metal or alloy which can 


be cast and machined. 


5 Totally enclosed stainless steel clad 
case gasket which can be reused many times. 


6 Extra heavy cases and impellers for 
liberal corrosion and erosion allowances. 


7 The least number of parts per pump 
and the maximum interchangeability of 
parts between sizes. Six sizes with all parts 
interchangeable except case, end cover and 
impeller. 


8 Extra heavy shaft and bearings with 
running clearance easily adjusted for maximum 
efficiency. 


9 Discharge nozzle is vertical and is loca- 
ted at center of pump for venting and to simplify 
piping. 


10 Minimum floor space required. 


West B 
2324 Fidelity Phila. Trust Bldg. 


TULSA, 318 East Archer + LOS ANGELES, 2068 East 37th Street 


NATIONAL TRANSIT PUMP AND MACHINE CO. | 
YO Plazo + 
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Clark to Phillips Petroleum Company 

Details are claimed of a process for a 
Fischer-Tropsch synthesis in the pres- 
ence of a catalyst fluidized by the re- 
acting gases. Undesirably high temper- 
atures are prevented near the inlet of 
the reactor which is of particular con- 
struction 


U.S.P. 2,500,533. Preparation of Solid 


Hydrocarbons. A. H. Friedman to | 


Phillips Petroleum Company 

A mixture containing CO and H,; in 
a mol ratio of 1:2 and about 50 percent 
N by volume is reacted in the presence 
of a cobalt synthesis catalyst at a tem- 
perature of 175-225°C. and a pressure 
of 5-15 atmospheres, at a space velocity 
of 100-200 volumes gas per volume cata- 
lyst per hour. A high yield of wax is 
recovered from the reaction effluent 


U.S.P. 2,500,920. Process and Catalyst 
for Dehydrogenation of Hydrocarbons. 
A. B. C. Dagne and J. W. Myers to 
Phillips Petroleum Company 
Aliphatic paraffins with 4-5 C atoms 
are diluted with 1-20 volumes of steam 
per volume of paraffin and contacted 
at a temperature of 1000-1400° F. with 
a catalyst consisting of a major propor 
tion of Al,O, and a minor proportion of 
at least one of the oxides of Mo, W ,or \ 


U.S.P. 2,501,695. Method of 
Synthesizing Hydrocarbons. | 
Sensel and R. A. Beck to The Texas 
Company 
A stream of a CO/H, mixture is flow- 

ing upwardly through a reaction zone in 
contact with a dispersed fluid phase 
particle-form synthesis catalyst occupy 
ing a substantially greater volume thar 
the settled volume of such particles. The 
contact is effected in a manner claimed 
in detail at a low reactant flow velocity 
without appreciable entrainment of cata- 
lyst in the effluent product stream 


U.S.P. 2,502,569. Manufacture of 1 
cyclopentane Hydrocarbons. \ 
Ipatieff and H. Pines to Universal Oil 
Products Company 
\ bicycloalkane hydrocarbon having 

only one ring of 5 C atoms and one ring 

ot 6 C atoms with 4 C atoms common 
to the two rings is subjected to destruc- 

tive hydrogenation at a pressure of 50- 

150 atm., preferably in the presence of 

a dehydrogenation catalyst. Alkylcyclo- 

pentane hydrocarbons are obtained 


U.S.P. 2,502,958. Simultaneous Hydro- 
genation and Dehydrogenation. 
Johnson to Standard Development 
Company 
Details are claimed of a process tor 

the preparation of petroleum hydrocar- 
bons from gas oil by catalytic cracking 
\ 400° F. end point gasoline, an inter 
mediate gas oil fraction contaming poly- 
cyclic aromatics and boiling above the 
gasoline, and a bottoms oil contaming 
catalyst particles are segregated from 
the reaction products and further treated 
with hydrogenation of the gas oil frac 
tion and hydroforming of a virgin naph- 
tha added to this gas oil 


U.S.P. 2,503,356. Method of Synthesizing 
Hydrocarbons and the Like. F. |} 
Sensel, A. |. Millendorf, and R 
Beck to The Texas Company 
\ mixture of CO) and Hy, ts passed at 


Saves money... 
Saves man-hours... 


THE ENGINEERED 


Si ving 
Sealing... 


Do you know what your pack- 
ing is really costing you in 
replacement sleeves labor 
— production shut-downs? 
You save money when you 
specify Durametallic Pack- 
ing because (1) it’s “Engi- 
neered For The Job’’ — built 


Get the details . . . 


for your specific conditions, 
(2) performs like a bearing 
— protects against wear on 
sleeves, shafts and stems, (3) 
actual service records p-ove 
Durametallic gives longer 
uninterrupted sealing— 
definitely a money saver. 


Write for Bulletin DMPR, 


or ask for one of our field men to call. 


DURAMETALLIC | 


KALAMAZOO 


ATLANTA «+ BATON ROUGE, FLA. «+ — 


CORPORATION 


MICHIGAN 


CHICAGO + CLEARWATER, FLA. + DALLAS 


DENVER + PORT WAYNE «+ 


LOS ANGELES 
MEALWAUKEE + NEWARK + NEW ORLEANS . PITTSBURGH * PORTLAND, ORE. + SALT LAKE CITY 


M, W. VA. + KANSAS CITY + 


SAN FRANCISCO «+ SEATTLE + TULSA + YOUNGSTOWN 
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Btriciency by 


Preventing frequent shut- 
downs resulting from coking 


and corrosion due to salt. 


Removing insoluble solids, 
which settle in the water phase 
instead of in other refinery 


equipment, 


By eliminating the cause of salt trou- 
bles, Tretolite Desalting results in bet- 
ter refinery operation with minimum 
trouble and expense. 

When you have a salt problem, ask 
for a Tretolite desalting survey. The 
Tretolite Company provides complete 
desalting service: Consultation, on the 


TRETOLITE COMPANY spot aboratory testing and plan 


engineering. 
hemests 8 8 


ST. LOUIS 19, MISSOURI 


CHEMICALS FOR THE PETROLEUM INDUSTRY 


DESALTING + DEHYDRATING + WATER DE-OILING + CORROSION 
INHIBITION + SCALE PREVENTION «+ PARAFFIN REMOVAL 


Petroleum Refiner 
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a temperature of about 390° F. into con- 
tact with a cobalt catalyst associated 
with a minor amount of thoria and es- 
sentially free from alkali metal com- 
pounds. Effluent from the catalyst com- 
prising unreacted CO and Hs; is passed 
at a temperature of about 430° F. into 
contact with additional metallic cobalt 
catalyst associated with a mimor amount 
of thoria and containing about 5.5 per- 
cent sodium carbonate by weight based 
on the weight of the metallic cobalt 


U.S.P. 2,503,724. Synthesis of Hydrocar- 
bons. J]. H. Grahame to Texaco De- 
velopment Corporation 
Details are claimed of a process for 

the production of hydrocarbons of high 

detonation characteristics from a CO/H; 
synthesis gas. The gaseous mixture ts 
passed in individual streams through 
separate first and second reaction zones 

The first zone is maintained at a tem 

perature of 750-900° F. and a pressure 

of 50-500 atm. and contains a metal oxide 
isoparaffin synthesis catalyst, while the 

second zone*is maintained at 550-700° F 

and a substantially lower pressure and 

contains an iron type synthesis catalyst 

The effluent product stream from the 

first zone comprises predominantly iso 

paraffins and CO,. The CO, and residual 

Hy, are fed into the synthesis gas feed to 

the second zone. lsoparaffins from the 

first zone are then reacted with the 
olefins formed in the second zone to 
produce liquid alkylate 


HEAVY OILS AND WAXES 


U.S.P. 2,500,498. Lubricant. ©. M. Reiff 
and H. J. Andress to Socony-Vacuum 
(nl Company, Inc 
A viscous mineral oil fraction ts com 

pounded with 0.4-1 percent of an alky! 

phenyl phosphite and 0.2-1 percent of a 

lower alkyl-substituted thiophene 


U.S.P. 2,500,762. Lubricant Composition. 
EK. Lieber to Standard Oil Develop- 
ment Company 
\ lubricant consists of a major pro 

portion of a waxy mineral lubricating oil 

and a pour depressing small amount of 

a polymeric condensation product of 

specthe proportions of an aromatic com 

pound contaming more than 2 aliphatic 

C atoms and a phosphorous halide in 

the presence of a Friedel-Crafts catalyst 


U.S.P. 2,501,731-2. Modified Lubricating 
Oil. R. W. Mertes to Union Oi! Com 
pany of California 
\ mineral lubricating oi! contains 02 

3 percent of a complex formed by heat 

ing an oil-soluble metal petroleum sul 

fonate with a metal oxide, hydroxide, 
carbonate, or bicarbonate together with 
mineral oi] to a temperature of 350-450° 

he detergent capacity of the sul 
fonate is enhanced by the basic morgan 

compound. According to U.S.P. 2,501, 

732, lead compounds are employed for 

the sulfonate as well as for the basi 

inorganic compound 


U.S.P. 2,501,991. Phenate Compounded 
Oils. J. ©. Clayton and W. H. Alder 
son to California Research Corpora 
tron 
\ mineral lubricating oi! contains 

about 0.1-2.5 percent by weight on fin 

ished oi] of an alkaline earth metal salt 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 


Type RIK Process Pump 


DISASSEMBLY: The Type R2IR process 


OPERATING KANGE: Type K2kh, Heavy 


pumps can be disassembled without dis duty process pumps are avatiable tn 


connecting the suction and discharge pip- 


ing. By first removing the spacer from the neers to 
coupling, and wunbeolting the and constructed for the particular work 


spacer type 


eighteen different sizes, enabling our engi 


furnish units especially designed 


casing from the cradle the entire cradle to be performed 


and complete rotating element can be re 
moved without disturbing the suction and 


Capacities: 66 to 2000 Gallons per minute 
Heads: Up to 4007. Speeds: 900 RPM to 


discharge piping 4000 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


4040" 
Close Coupled Centrifugal Pump 


Pedestal Mounted Centrifugal 
Pump 


Double Pedestal Bearing Centrif- 
ugal Pump 


3510 
Horizontal, Single Style, Double 
Acting, Piston Type, Clore Clear 
ance Pump. Designed to handle 


volatile liquids 


Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Ol Bath 
Power Pump 


3556 


lburable Dbuplex Packed Piston Pat 
tern Steam Pump, Side Pot Type 


ESTABLISHED 
\ DEAN BROTHERS PUMPS /NC. @ 
/NOIANAPOL/S /ND. 


323 W Tentw $r 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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Patents 


of a m- or p-phenol containing attached 
to the aromatic nucleus the group O-R 
wherein R is an aliphatic group with 
5-30 C atoms, such as a substituted 
resorcinol salt. The additive has de 
tergent properties 


U.S.P. 2,501,992. Oils. |. O 
Clayton and W. H. Alderson to Cali 
fornia Research Corporation 
The product of this patent is closely 

related to that of U.S.P. 2,501,991. It 

ontains still a second additive, viz. a 

selenium compound of the formula 

R'-(Se)a-R* wherein R' and are hy 

lrocarbon radicals of at least 7 C atoms 

ind attached to Se by a non 


GOOD 


benzenoid 


The Name Thal 


FIRE HOSE 


C atom, and m is | or 2 


U.S.P. 2,502,408. Lubricating Composi 
tion. D. E. Adelson to Sheil 
ment Company 
4 lubricating mineral oil is com- 

pounded with 0.1-5 percent of a reaction 

product obtained by treating at a tem- 
perature of 170-350° F. a phosphorous 
oxide with a high molecular weight un- 
saturated cyclic ketone fraction contain- 
ing at least 12 C atoms and further 
treating the product thus obtained with 
sulfur at a temperature of 240-450° F 


U. . P. 2,503,290. Lubricant Composition. 
D. Norris and J. H. McCracken 

he Socony-Vacuum Oil Company, Inc 

A major proportion of an oil of lubri- 
cating viscosity is compounded with a 
minor proportion of 2,2,3,4,5,5-hexachlo- 


f 


COTTON RUBBER 
LINED, SINGLE OR 


DOUBLE JACKET 
All Standard Sizes 


Every detail of construction contributes to the strength, durability and safety for which this hose 


1s famous 


@s perfect in quality as it is possible for men and machines to produce. Jacket of 


selected long fibre cotton duck withstands exceptionally hard wear and rough treatment, with 


effective resistance against snagging, puncturing, bursting. Rubber lining is tough, durable, care 


tully cured Flexibility and relatively light weight assure easier handling and coiling 


NOTE: For fire smothering service, red covered 


“INFERNO” Steam Hose is recommended 


Contact Our Nearest Branch for Complete Information and Prices 


GOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS ond EXPORT DIVISION, TRENTON, N. J. 


Branches Phiiodelpho 
tw. 1870 Son Francnco 


New York 


Boston Pittsburgh Chicago - Detroit - 
Seattle Portiand - Salt Lobe City 


St. Paul - Los Angeles 
- Denver - Houston Datributors Other pal Cres 


rothiolane (e.g., 0.1-20 percent by weight) 
to improve the extreme pressure charac- 
teristics of the oil 


A. Mat- 
Standard 


U.S.P. 2,503,401. Lubricants. L. 
tano and L. W. Mixon to 
Oil Company of Indiana 
A hydrocarbon oil contains | 0.001-2 

percent of 1,3,4-tricarboxy-2-thiabu- 
tane having the general formula H.C 
(COeR) - CH(CO,R’) - S - COR") 
wherein R,R’, and R” are either hydro- 
gen or alkyl radicals. At least one of 
the R’s shall be hydrogen and at least 
one shall be an alkyl! radical with at 
least 10 C atoms. The additive :mparts 
corrosion and/or rust preventive prop- 
erties to the composition 


U.S.P. 2,503,969. High-Temperature Lu- 
bricating Grease. H. W. Rudel and A 
J. Morway to Standard Oil Develop- 
ment Company 
A lubricating grease essentially con 
sists of mineral base lubricating oil and 
of 20-40 percent by weight of the sodium 
rapeseed oil. The composition 
shall have a substantial glycerine con- 
tent and a content of 025-2 percent 
excess alkali calculated as free NaOH, 
0.1-2 percent phenyl alpha naphthyla- 
mine, and 0.1-1 percent of dibenzoyl ace 
tone ethylene or propylene diamine. This 
high temperature lubricating grease is 
stabilized against oxidation 


U.S.P. 2,504,085. Mineral Oil Composi 
tion Containing 
H. D. Norris and J. H. McCracken to 
Socony-Vacuum Oil Company, Inc 
A major proportion of mineral oil is 

compounded with a minor proportion 

of 2,2,3,4,5 5-hexachloro-3-thiolene The 
additive improves the extreme pressure 
characteristics of the oil. (See USP 

2,503,290) 


soap ot 


PETROCHEMICALS 


U.S.P. 2,500,599. Catalytic Hydroxyla- 
tion of Olefinic Compounds. |. Berg- 
steinsson, Evans, and J. R 
Scheibli to Development Com- 
pany 
A mono-olefinic hydrocarbon re- 

acted with hydrogen peroxide in the 

presence of formic acid. A dihydric al- 
cohol is produced. 


U.S.P. 2,500,913. Oxo-Synthesis Fol- 
lowed by Hydrogenation to Alcohols. 
R. bk. Schexnailder Jr. to Standard Oil 
Development Company 
Olefins and equimolecular amounts of 

CO and Hy, are contacted in a liquid 

phase with a catalyst consisting of silica 

hydrogel impregnated with cobalt, thoria 

ind copper under pressures of 100-300 

itm. and at temperatures of 200-400° | 

The resulting oxygenated organic com 

pounds, comprising aldehydes with one 

€ atom more than the olefins employed, 
rresponding 


Shell 


ire hydrogenated under 


torm 


U.S.P. 2,501,088. Catalytic Oxidation of 
Aromatic Hydrocarbons in Presence 
of Nitroalkanes. H. l’ines and B 
Kvetinskas to Universal Oi) Products 
Company 
An ar 


atoms ts 


pressures to alcohols 


hydrocarbon of at least 
with an oxygen 
presence ot 


and car 


reacted 

contaming Kas wm the 
nitroalkane. Aromatic alcohols 
bonyl compounds are produced 


U.S.P. 2,501,200. Process for Production 
of Menthane Aldehyde. B. Wear: 
to Food Machmery & Chemical Cor 
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UNMATCHED SIMPLICITY ana 


RUGGEDNESS INSURE CONTINUOUS, 


DEPENDABLE OPERATION 


A WITH THE | 


STRIP - CHART 
ff 


/RECORDER 


A 


A 


Tue Malti-Point Electronik Strip-Chart Recorder has become standard 
equipment in process operations . . . as economy-minded operators learned 
about the outstanding advantages which have made this instrument the 
leader throughout industry. 


It is unbeatable for measuring and recording every vital variable in the 
plant. It assures quicker, more accurate measurement of conditions . . . for 
its high sensitivity affords rapid response to the slightest variations. Its 
large seale and pointer are visible from great distances. Its simplified con- 
struction contributes to service continuity and maintenance-free operation 
... permits on-the-spot replacement of main components and electronic 
tubes. 


‘ 


Call in your local Honeywell engineer for detailed, information and a dis- 
cussion of your particular job specifications . . . he is as near as your phone. 


Recurator Co., Industrial Division, 4498 
Wayne Ave., Philadelphia 44, Pa. Offices in more than 80 principal cities 
of the United States, Canada and throughout the world, 


Honeywell 
BROWN INSTRUMENTS 


FOR THE PETROLEUM INDUSTRY 
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you Spec 


Let’s start to summarize: 


You can obtain Wolverine condenser tube in any copper base 
alloy that will meet your particular requirements and working 
conditions. Here is the list available from our Mills. 


Copper Cupro-Nickel 10% 


Admiralty Aluminum Bross 
Arsenical Copper Aluminum Bronze 

] Cupro-Nicke! 30% Nickel Aluminum Bronze 

Cupro-Nickel 20% Muntz Metal 


Red Brass 


Our Engineering Department is always ready to help you determine the proper 
alloy that will perform best under the conditions that prevail in your operations. 


In our next message to you we shall emphasize more reasons why it pays to specify 
Wolverine condenser tubes, and why Wolverine should be considered in any con- 
templated tube purchases. 


Send for Our Condenser Tube Brochure 


The tube can be delivered to you in a wide range of diameters 
n and lengths . . . Diameters range from ¥ to 2 inches. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 


MANUFACTURERS OF SEAMLESS, NON-FERROUS TUBING 
CENTRAL AVENUE + DETROIT 9, MICHIGAN 


1431 
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Patents 


poration 

Dipentene or limonene is reacted with 
hydrogen at elevated temperature and 
pressure in the presence of a hydrogena- 
tion catalyst. After saturation of the 
side chain double bond, CO is intro- 
duced under corresponding conditions 
until an aldehyde group is substituted on 
the 2-position of the reactant 


U.S.P. 2,501,509. Preparation of Amines. 
W. F. Gresham, R. E. Brooks, and W 
M. Bruner to E. I. du Pont de 
Nemours & Company 
An olefin, e.g. butadiene, is heated 

with ammonia or a primary or sec- 

ondary amine in the presence of an al- 
kali metal catalyst and 0.5-10 parts of 
an organic liquid diluent for the olefin 

at a temperature of 50-350°C. and a 

pressure of 1-1500 atms. Amines are pro- 

duced, such as N-mono-, or di-, or tri- 
butenvihexamethylenediamine 


U.S.P. 2,501,556. Alkali Metals and their 
Hydrides as Catalysts in Amine Con- 
densation. G. M. Whitman to E. I. du 
Pont de Nemours & Company 
The process of this patent is closely 

related to that of U.S.P 2,501,509. An 
acyclic hydrocarbon with not more than 
6 C atoms and a double bond between 
the C atoms in the 1,2-positions as the 
sole unsaturation is heated here with 
the basic ammonia-type compounds 
under anhydrous conditions at a temper 
ature of at least 100° C. and a pressure 
of at least 225 atoms in the presence ot 
an alkali metal or alkali metal hydride 
catalyst 


U.S.P. 2,501,600. Resinification of Aro- 
matic Hydrocarbons. ©. F. Feasley 
to Socony-Vacuum Oil Company, Inc 
An aromatic hydrocarbon stock ts con- 

densed at elevated temperature with for 

maldehyde in the presence of an acid 
activated clay of the montmorillonite 
type freshly calemed Attapulgus clay, 
or an alumina-silica gel catalyst with 

7-15 percent alumina and silica gel as 

the sole essential condensing agent Vis 

cous liquids and/or resinous solids are 
obtamed 


U.S.P. 2,501,792. Synthesis of Disulfides. 
F. M. Smith to Phillips Petroleum 
Company 
Novel aralkyl disulfides, such as bis 

(xvivl alkyl) disulfides, useful as addi 


tives to prevent the deterioration of 
lubricating oils, can, for example, be 
obtained from a xylene concentrate pre 
pared from a highly aromatic naphtha 
by removing olefins therefrom by poly 
merizatior \ mixture ot this concen 
trate with a conjugated diolefin is con 


tacted with an alkenylation catalyst to 
produce an alkenyl xylene which is then 
treated with H.S im the presence of a 
suitable catalyst and thereafter oxidized 


to form disulfides 


U.S.P. 2,502,596. Reaction of Hydrogen 
Sulfide with Olefins. \W. A. Schulze to 


Phillips Petroleum Company 


In a process for reacting heavy olefins 
of more than 4 C atoms with HS in the 
presence f a mercaptan-synthesizing 
catalyst, the reaction 1s imitiated with 


fresh catalyst in the presence of suffi 
cient propane diluent to avoid a tem 
perature rise of more than 50° F. The 


proportion of diluent in the reaction mix 
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OLIVER PRECOAT FILTER 


Trap residues—separator box emulsions—sludges . . . the Oliver 
Precoat Filter can effectively handle these wastes by dewatering 
sludges and breaking oil-water emulsions, resulting in stocks for 


refinery re-run and water ready for disposal in public streams. For 
example, a refinery is obtaining an oil “ape carrying only 2/10 of ; 
1% sludge and only a trace of water; the water phase is compara- 


tively oil-free. 


Oliver United engineers, calling on their 42 years of filtration expe- 
rience and their many varieties of filter types, developed this closed 
type, continuous vacuum precoat filter for handling refinery wastes. 
It’s proving a boon to refineries in connection with this vexing 
problem. 


A letter or phone call to our nearest office will have a skilled refin- 
ery filtration engineer at your plant whenever desired to make a study 
and recommendations for a filtration plant to handle the wastes 
properly. 


eee 

Another very profitable use of the Oliver Precoat Filter in refin- 

eries is in connection with contact clay handling. Many are in service 

providing continuous handling, great reduction in oil losses over 
other methods, and more easily handled cake. 


OLIVER UNITED FILTERS 


New York — 33 West 42nd Street 

Chicago — 221 N. La Salle Street 

Oakland— 2900 Glascock Street zm. 

San Francisco—260 Calif. St. 

Factories: Hazleton, Pa. © Oakland, Calif, 

Export Sales Office—New York Cable—OLIUNIFILT 
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pound promoter, both supported on non 
activated charcoal in amounts of 6-10 
percent catalyst and 0.5-4 percent pro- 
moter by t of the support. 


U.S.P. 2,503,253. Azo Catalysts in Pr 
aration of Sulfonyl Chlorides. 
Ernsberger and P. S. Pinkney to 

mt de Nemours & pe Bech 


Patents 


weigh 


reduced as the catalyst activity 
temperature is maintained 
mstant within the opti 
sulfur compounds, du Pe 


ture is 
de« lines The 
substantially c« 
mum range, Organ 


particularly high molecular weight mer An aliphatic or cycloalphatic hydro- 
captans, are produced carbon is treated with a mixture of SO, 
and Ch in the presence of an azobis 


(cyanoalkane) catalyst wherein the cyano 
attached to tertiary carbon 
attached to the azo nitrogen, 
(cyanocycloalkane) of 
Hydrocar 


U.S.P. 2,502,678. Method for Preparing 
by Vapor Phase Cata- croup is 
dro Reaction of Acetylene and Hy- which is 

_ Cyanide. DD. C. Spaulding and or of an 
trockway to The B corresponding 


azobis 
constitution 


Good 


ric bh Company bon sulfonyl chlorides are produced 
Acetylene is reacted with HCN in the Alpha, alpha'-azodiisobutyronitrile and 
vapor phase at a temperature of 500 alpha, alpha’-azobis (alpha, gamma)- 
675° C. and in the presence of an alkali dimethylvaleronitrile are examples of 
metal oxide catalyst and a barium com useful catalysts. Irradiation with actinix 


TOWERS... 


... can now be chemically cleaned in-place” 


Now . . heavy accumulations of waxes, 
resinous products, entrained crudes, iron sul- 
fides, chlorides and oxides can be completely 
removed from towers without resorting to 
costly manual cleaning or dismantling of caps 
or trays. Now... this work can be done faster 
... weuch faster by your own maintenance staff 
through the application, by circulation, of 
hard-hitting Oakite chemical cleaning com- 
pound solution! 

At your service is the personal help of your 
local Oakite Technical Representative. He will 
gladly give you details ... help you install this 
simple Oakite provsdure. For immediate action 
write Oakite Products, Inc., 50D Thames St., 
New York 6, N. Y. 


FPREE BOOKLET! 
This 28-page illustrated 
booklet contains a wealth 
of tested techniques for 
cutting corners on many 
maintenance cleaning 


Techascal Servwe Representatrves on Principal Cones of U.S. Canada 


PETROLEUM SERVICE DIVISION 


jobs. Send for FREE 
copy! No obligation. 


light is not required for this process 
U.S.P. 2,503,279. Azo Catalysts in 7 
aration of Sulfonyl Chlorides. W. H 
Lockwood to E. IL. du Pont de 
Nemours & Company 
The process of this 
closely related to that according t 
U.S.P. 2,503,253, the only essential dit- 
ference being the use of sulfonyl chloride 
instead of the mixture of SO, and Ch 


patent 1s very 


U.S.P. 2,503,280. Azo Catalysts in Prep- 
aration of Sulfonic Acids. W. H. Lock- 
wood to E. I. du Pont de Nemours 
& Company 
The process according to this patent 

is closely related to that of U.S.P. 2,503, 

253. In the present case, the saturated 


hydrocarbons are treated with SO, and 
oxygen in the presence of the new type 
of catalyst to form a sulfonic acid 


U.S.P. 2,504,034. Production of Maleic 
Acid from Branched-Chain Dienes. ( 
FE. Morrell, L. K. Beach, and M. E 
Cunningham to Standard Oil De 
velopment Company 
A gaseous mixture of C. diolefins boil- 
ing between 65-80° C., and consisting es 
sentially of methyl pentadienes, with a 
is oxidized in the presence of a vanadium 
oxide catalyst at a temperature of 500 
600° C. Maleic acid is formed 


U.S.P. 2,504,068. Production of Octa- 
chlorothiolane. H. L. Coonradt and H 
D. Hartough to Secony-Vacuum 
Company, Inc 
Liquid thiophene is contacted with ex 

in the presence of iodine, 

ride, of trichlo 


cess chlorime 


iodine monochl 1odine 


ride in an amount equivalent to at least 
1 gram atom of iodine per mole of thi 
phene Octachlorothiolane is produced 


CATALYST PREPARATION, 
ACTIVATION, AND REGENERATION 


U.S.P. 2,500,146. Catalysts for Conver- 
sion of Hydrocarbons. R. N. Fleck and 


P. G. Nahin to Union Oil Company of 

Calitorma 

Hydrocarbons are subjected to tem 
peratures of 500-1200° F. under gauge 
pressure of 14 to 1500 psi. in the pres 
ence of a catalyst comprising 1-15 per 
ent of an oxide of a heavy metal ot 
atomic Ns 22-42, and 85-99 percent ot 
bauxite containing oxides of iron, silicor 
titanium, and sodium in small amounts 
The process ts useful in the reforming or 
onversion, , dehydrogenation or ars 


ot Pinal ocarbons, and simul 
desulfurization 


matization 


aneously causes 


U.S.P. 2,500,197. Hydrocarbon Conver- 
sion Process and Catalyst Therefor. 


W. Michael, O. Goehre, G. Free, W 

V. Fuener, and W. Schneider to the 

Attorney General of the U.S.A 

\ hydrocarbon conversion catalyst is 
prepar ed by precipitating | part of so 


dium silicate mtaining about 0.28 part 


f SiO, diluted with 9 parts of water 
with a solut f 0.23 part of NH,C1 in 
1.5 parts of water, adding thereto while 
stirrmg a solution of 0.23 part of alu 
minum nitrate (9H.Q) and 1.5 parts of 


water and neentrated amonia water 
ntil the xture is alkaline. The pre 
ipitate is then boiled, filtered, washed 
and dried at about 200° ¢ The result 
ne atalyst 1s especially useful in split 
carbonaceous materials, e.g.. m pro 

hig anti-kr k gasoline from a 
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Black, Sivalls & Bryson, Inc. 


KANSAS CITY 


Close-by America’s major producing and refining areas are 

the large, fully-equipped factories of Black, Sivalls & Bryson. 

For 58 years, BS&B has matched strides with the petroleum 

“[7y™ industry. Today's plants are capable of turning out special 

~~ weldments of all shapes and sizes...in standard metals 

and alloys. Submerged arc automatic welding, modern sand- 

blasting equipment. X-ray controls. one of the largest gas-fired stress- 

relieving ovens in Mid-America... these and other facilities are at your 
command for special fabrication. 


What's more, long-experienced BS&B engineers and research men are 
available for consultation and planning. And the work itself is done by 
BS&B craftsmen...men who daily surpass highest standards of code 
construction. Many of industry’s advanced techniques were developed by 
BS4&B workmen. Stainless steels, Hastelloy, high tensile carbon and nickel 
steels and clad materials are all part of everyday routine at BS&B! 


Call your BS&B Sales Engineer today for information...or fill in the 
coupon below. All inquiries guarded in strict confidence. 


TULSA 7 OLKAHOMA CITY 


BLACK. SIVALLS & BRYSON, INC., Section |-23-6 

720 Delaware St. Kansas City 6. Mo. 
More information, please, about BS4B Weldments and special 

fabrication. Send literature. [] Ask Sales Engineer to call 


CITY — STATE 


| 

2 
a 
| 

| — 

Cable Address: BLACKSIV, New York | STREET. 


mgaccidents caused by workers slipping on cat-cracker gratings, the Phillips 
asked Klemp to design a new, slip-proof grating. The result was: super- safe 


andard Oil, Shell, and many other companies now use Klemp Serrated Steel Grating 
avoid accidents and costly damage suits. This grating is available either in hydraulic-riveted or 
electro-forged styles. * 


Rugged Klemp Serrated Steel Grating is fireproof. Ice, snow, and dirt fall through it. Its 


open construction permits free access to water, chemicals, light and air; and hurricanes 
do not harm it as its rugged carbon steel gives with the wind. Get full details on how 
Klemp Serrated Steel Grating can boost safety and save you money. Write today for hot- 
off.the-press 1950 Klemp Grating Catalogue! 


Klemp s 43 yeors experience as grating 
specialists quorentees perfect 
tren te your mos! exacting specifications 


WR. F. MLEMP CO. Goncral Ovicow 6634 South Avenwe, Chicege 34, titinols 
KLEM®?, world’s lergest menetecterer of open vee! meshes 


ALSO MAKES THESE OTHER PRODUCTS FOE THE OFF 


» 


CAT CRACKERS 


3 
iy 
v 4 
CATWALKS 
ping to ebmin 
Petroleum Comp 
* _ Klemp Serra eel Grating. Even workmen whose shoes are slick with muck and oil walk safely : 
oe oe ite aw-shaped teeth grip their shoes, and positively prevent slipping. That's why 
Ph 
i 
GRATING 


Patents 


hydrocarbon charge oil boiling between 
200-350° C. 


U.S.P. 2,500,210. Preparation of an Oxo 
Synthesis Catalyst. R. E. Schexnailder 
Jr. to Standard Oil Development Com- 
pany 
A catalyst useful in synthesizing oxy- 

genated compounds from olefins, CO 

and H:, is prepared by causing a silica 
hydrosol to set to a hydrogel, impreg- 
nating this hydrogel with decomposable 
salts of Co, Th and Cu, subjecting the 
mixture to conditions for decomposing 
these salts, heating the catalyst for acti- 
vation, and reducing it with hydorgen. 


U.S.P. 2,500,331. Process of Applying 
Promoters to Catalyst Particles. \ 
Voorhees to Standard Oil Company of 
Indiana 
Details are preparing a 

finely divided fluidizable iron catalyst 

containing an alkaline or alkaline earth 
metal promoter in uniform distribution 


claimed for 


U.S.P. 2,500,776. Method of we 
Reduced Metal Oxide Catalysts. J. W 
Teter to Sinclair Refining Company 
A reduced Co or Ni oxide catalyst 

from the reaction of olefins with am- 
monia 1s reactivated and freed from 
tarry deposits by passing hydrogen in 
contact with the catalyst under special 
conditions of elevated temperature and 
pressure 


U.S.P. 2,500,801. Preparation of Cata- 
lytic Bodies. J. F. Church to Phillips 
Petroleum Company 
Porous catalytic 

are prepared by 

into a coohne 


sihceous pebbles 

olten glass 
column. The dispersed 
glass spl eres formed are gradually cooled 
and solidified as they wradually descend 
through a rising stream of hot gas 
maintained at a temperature below the 
melting pomt of the glass. The result 
ing glass spheres are separated into two 
phases by heat treatment at 525-600° (¢ 
in the lower portion of the column 


dispersing m 


U.S.P. 2,500,938. Art of Diluting Steam 
or Moisture Formed or Released Dur- 
ing Regeneration of Contact Material. 
J. E. Evans to Houdry Pro 
poration 
In the reg 


1 portion of the hyd 


cess Cor 


ntact material 
carbonaceous de 


eneration of ¢ 
is burnt by rewenerating 
an area at the entrance of the regenerat 
ing ne with resultant production of 
a mixture of steam and flue gases with 
the steam tending to be in substantial 
concentration \ quantity of largely 
steam-tree diluting admixed to 
this mixture beginning of the 
process whereby 
steam in the mix 
is reduced and loss of catalytic ac 
f the regenerated contact material 


hibited 


posit gases 


vases 18 
ulter the 
regenerating burning 

concentration of 


is m 


U.S.P. 2,501,197. Catalytic Treatment of 
Hydrocarbon Oils. P. Veltman and 
\._R. Goldsby to The Texas Company 
\ solid hydrocarbon conversion cata- 

lyst comprises a metallic fluoride com 

pound nonvolatile at temperatures be 
low 1200° F. and preferably containing 

MeF,, AIF, and silica 

U.S.P. 2,501,436. Process for Effecting 
Catalytic Conversion with Finely Di- 


June, 1950 


vided Catalysts. D. L. Cleveland, J. 
A. Hatton, and G, C. Montgomery to 
Shell Development Company. 

Details are claimed of a process in 
which a higher equilibrium activity of a 
conversion catalyst may be maintained 
at any given catalyst replacement rate. 
For this purpose a portion of the cata- 
lyst in the system is subjected to a 
grinding treatment before it is recycled 


U.S.P. 2,502,348. Catalysts. I. Scriabine, 
J. F. Billan, A. F. S. Bellone, and M 
Gillard to Soc. des Usines C “hemiques 
Rhone- Poulenc 
A finely divided porous nickel hydro- 

genation catalyst consists essentially of 

a Ni-Cr alloy in porous, activated form, 

wherein Cr is present in a proportion of 

0.5-3.5 percent of the Ni content. 


U.S.P. 2,502,930. Preparation of Catalyst. 


R. L. Daussat and O. W. Moak to 

Standard Oil Development Company 

A heat stable catalyst of high mechan- 
ical strength is prepared by impregnat- 
ing aluminum trihydrate of low sodium 
content with a soluble molybdenum 
compound. The impregnated mass is 
heated to decompose the molybdenum 
compound and to activate the composi- 
tion. A plastic clay is then admixed with 
the composition which is thereafter 
heated again 


U.S.P. 2,502,954. Apparatus for Contact- 
ing Solids and Gaseous Fluids. F. H. 
Blauding to Standard Oil Develop- 
ment Company 
Details of an apparatus are claimed 

for contacting solid particles and gase- 

ous fluids, particularly for stripping 
spent catalyst before its regeneration to 
remove volatile hydrocarbons 


out of a movie of another worl’ 
only one of a trained NATASCO 


by specially designed clothes, he san 


Asts such 


surfaces of tanks as require this treatment before 

NATASCO corrosion prevention products are ap- 

plied. He is just one of a crew of skilled men, with 

equipment built for each specific task, who will 

make money for you by protecting your tanks 
against corrosion. 


A post card will bring com- 
plete information about 


NATASCO SERVICES 


Lease Tonk Service—West Texas Areo 
Construction 
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PUBLISHED BY THE ALUMINUM COMPANY OF AMERICA 


HOW TO SAVE UP TO 80/ ON TUBES 


You can prove this to yourself. Check your 
local supplier—get his prices on tubes of all 
metals—then compare with Alcoa Aluminum 
Tube prices at the retail level. Foot for foot, 
metal for metal, you'll find Alcoa Tubes cut- 
ting your costs 40%, even 80° — 
depending on the type of tubes you now use. 
Many medium-sized refineries save $50,000 
every year by switching to Alcoa Tubes. 

Alcoa Tubes resist the hydrocarbons, 
hydrogen sulfide and carbon dioxide present 
in refinery products—as well or better than 
other metals. Records of 15, 20, even 25 
years’ continuous use are not unusual for 
Alcoa Tubes in heat exchanger service. Many 
of these case histories are available for your 
inspection. 

Alcoa Tubes allow you a wide range of 
operating temperatures. They easily handle 
steam up to 400°F. They increase in strength 
and show no evidence of embrittlement as 
temperatures drop to -320°F and below. 
Using Alclad Tubes, you'll have no problems 
from most cooling waters. 

Roll-in, expanding and other fabrication 
go faster with Alcoa Tubes. Your present 
tools and techniques will do the job. Alumi- 
num is easy to machine and to weld. 

For complete information and the name 
of your nearest supplier, call your local Alcoa 
sales office. Or write: ALUMINUM COMPANY 
or America, 1494F Gulf Building, Pittsburgh 
19, Pennsylvania. 


ALCOA OFFERS 
NEW BOOK 


This new, 24-page booklet will answer many 
of your questions about Alcoa Tubes. It covers 
fabrication techniques alloy selection 

applications both chemical and petroleum. It 
describes tube cleaning, the use of inhibitors 
and methods of cathodic protection. It contains 
complete information on fluid flow and heat 
transfer characteristics, plus tables of physical 
and ification data. Write for your 
ree copy, today, ALUMINUM COMPANY OF 
AMERICA, 1494F Building, 


Gulf Pittsburgh 


19, Pennsylvania, 
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An ali-aluminum heot exchanger for tonnage oxygen plont 
—designed and built by Stacey Bros. Gas Construction Co. 


ALUMINUM TUBES EXCEL IN SUB-ZERO PROCESSING 


When your process calls for tem- 
peratures down to —320°F—and 
your service conditions call for 
utmost strength—specify Alcoa 
Tubes. 4S alloy, for example, im- 
proves 67% in tensile strength, 
23% in yield strength and more 
than 80°, in elongation as tem- 
peratures drop from 75°F to 
-—320°F. 

The high thermal conductivity 
of aluminum increases the efh- 
ciency of many types of exchangers 
and condensers. And best of all, 
Alcoa Aluminum Tubes cost far 
less to buy and fabricate than any 
other suitable metals. 

Complete information is avail- 
able on Alcoa Tubes for tonnage 
oxygen, natural gas liquefaction, 
nitrogen removal, dewaxing, pro- 
pane chilling, ethylene extraction 
and many other low-temperature 
processes. Call your local Alcoa 
sales office or write: ALUMINUM 
COMPANY OF AMERICA, 1494F 
Gulf Building, Pittsburgh 19, Pa. 


These three graphs show the amazing 
increase in tensile properties of alumi- 
num os temperatures drop below zero. 
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Patents 


U.S.P. 2,503,913. Process of Drying In- 
organic Hydrogel Particles. ©. N 
Kimberlin, Jr. and J. A. Pierce to 
Standard Oi] Development Company 
Inorganic hydrogel particles to be used 

for catalytic purposes, or the like, are 
dried by mixing them with N-butanol 
containing 0.5 percent of sorbitan mono- 
oleate and then distilling the water as 
an azeotrope with the butanol until the 
water is removed from the hydrogel 
rhe butanol is thereafter removed from 
the dehydrated hydrogel 


U.S.P. 2,503,963. Method for Preparing 
a Fischer-Tropsch Catalyst. M. A. 
Mosesman to Standard Oil Develop- 
ment Company 
A mixture of 2 parts of finely divided 

iron and 3 parts of alkali metal nitrate 

is ignited. The reaction product formed 

s treated with free oxygen at a tempera- 

ture of about 1000° F. for about 4 hours 

The oxidized mixture is treated in a 

reducing atmosphere at about 700° F. for 

about 24 hours. A Fischer-Tropsch syn 
thesis catalyst is formed which may be 
used for long periods in the synthesis 
of high yields of hydrocarbon products 


U.S.P. 2,503,964. Preparation of an Iron- 
Alkali Metal Ferrate Catalyst. M. A 
Mosesman to Standard Oil Develop- 
ment Company 

process of 
to that according to 

503,963. The ignited mixture of iron and 
alkali meta! nitrate is added to iron oxide 
in an amount of 0.2-20 percent by weight 
of the mixture. The mixture 
thus further treated in an 
oxidating reducing atmosphere 
under the described in 
patent 


this patent is closely 
U.S.P. 2, 


iron oxide 
obtained is 


and a 


conditions said 


U.S.P. 2,504,001. Preparation of Silica- 
Vanadia Catalyst. ( ©. Connolly to 
Standard Ohl Development Company 
Details are claimed of a method of 

catalyst comprising silica 

from a sodium sili- 
transformed to a_ silica 
hydrogel by acid treatment. The washed 
hydrogel is then mulled in the presence 
of an ammonium vanadate solutn n, and 
the resulting mixture its subjected to fur 
ther treatment 


preparing a 
and vanadium 
cate solution 


List of US Patents 

“Telling the Age of a United States 
Patent” lists the number of each, re 
design, and trademark granted at 
oft each calendar year from 
The pocket-size folder, pub 
which has fur 
Services to 


issue 
the beginning 
1836 to date 

lished by Invention, Inc 

nished Patent Reporting 
manutacturers and their patent attorneys 
7 that as of arch 7, 
patent had been granted 
Office 

Patent 
Munsey 


1937, reveals 
25 billiont! 

S. Patent 
write Reporting 


Build 


or a copy 
Division, Invention, In 
ing, Washington 4, D. ¢ 


Phillips Research Planners 


Announce Assignments 

\ R« searcl Planning toard 
lished by Phillips Petroleum ¢ 
as part 


Research and 


estab 
mpany 
Develop 
154, May 


in the re- 


the 
ment Dey artment ee 


PR) 


pane 


announces assignments 


June, 1950 


search division as follows: W. B. Rey 
nolds, assistant director in charge of 
chemicals and rubber branch; F. W 
Crawiord, assistant director in charge ot 
production and physics branch; and D 
FE. Carr, assistant director in charge o 
combustion and lubrications branch 

In charge of hydrocarbon conversion 
branch is F Frey. R. W. Blue has 
been transferred from the production and 
physics branch to hydrocarbon conver 
sion branch, in charge of fundamental 
catalysis section. The former fuels and 
lubricants division has been separated 
into the hydrocarbon conversion branch 
and the combustion and lubrication 
branch 

In the patent division, J. A. Young 
replaces Hudson as manager with J. P 
Jones, as assistant maanger. D. J. Quigg 
has been made one of the four legal 
branch section chiefs, and George Benz 
remain manager of the chemical 
engineering division. C. K. Buell is as 
sistant manager 

An administration and 
branch, established m the research and 
development department, serves four de 
partamental divisions. L. C. Morris has 
been appointed office manager in charge 
of the new branch, with R. R. Couch as 
assistant office manager 


s to 


personnel 


Chicago Fair Features 
Petroleum Service Center 


“Petroleum Service Center,” is the oil 
industry's contribution to the Chicago 
Fair of 1950 to be held June 24 through 
Labor Day in Chicago where some nine 
xl companies will participate in answer 
about the fair, Chicago, 


ing questions 
No petrole um 


travel, time reports, ete 


Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 

Zine isopropylxanthate 

1,1,2-Tritodopropane 

1,1-Ditodo-2-methylpropane 
2-lodo-3-methylbutane 
Dihydroxymethy) ether 
2,5Dinitrophenol 
3,5-Dinitrophenol 
Heptane-1,3-dithiol 
Heptane-2,4-dithiol 
Hexane-1,3-dithiol 
2-Cyanobutadiene-1,3 
1,3-Dibromohexane 
.3- Dibromopentane 
5-Dichlorocyclohexylamine 
tetaine aldehyde 
Solochrome cyanime 
1,6- Diphenylhexatriene 
Rubrene 
3-Hexene 
3-Hexanethrol 


> 


products will be offered for sale in the 
center. Also provided will be sound films 
relating to the story of petroleum and 
the industry's general development over 
the last 91 years. Dramatic murals will 
graphically depict the story of how the 
more than 2000 petroleum products serve 
the public 


RVers VALVE PLATES and DISCS 
FOR COMPRESSORS 


MACHINED — not punched out —which prevents cracks and strains thus 
eliminating breakage risk of fragments of broken plates getting in cylinders. 
Best obtainable alloy steels used to meet requirements. Oil hardened and tem- 
pered to correct hardness. Precision ground to perfect flatness. 


Let VOSS make your next Valve Plates and Discs! 


J.H.H.VOSS CO. Inc. 7: 


A Gulf Publishing Company Publication 


DESIGN 


7 85 East 144th Street 
NEW YORK 54, N.Y 
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*KARBATE” PIPE. 


HA N D TOOL ABOUT TO BE INSERTED IN 


threader 
Karbate 


BRAND 


TOOL CUTTING THREADS 


RITE to National Carbon today and ask us for 
complete information on the new hand- 

threading tool for use with “Karbate” impervious 

graphite pipe. The new tool eliminates the need 


for an expensive lathe and is easy to carry to any 


job site. It cuts “Karbate” impervious graphite like 
wood ... delivers clean, sharp threads .. . is 
inexpensive to buy. If you like, we'll have a salesman 
call and demonstrate the tool to you in person, 


without cost or obligation. 


TOOL REMOVED. NOTE CLEAN, SHARP THREADS. 


The terms “Karbate” and “Eveready” 
are registered trade-marks of 
NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N. Y. 
District Sales Offices : 

Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, Sen Francisco 
Foreign Department: New York. U. S.A. 
These products sold in Canada by 
National Carbon Limited, Toronto ¢ 


MORE THAN DOUBLE 
THE USABLE LIGHT!... 


The biggest news since the invention of flash- 
lights — the brand new “Eveready” No. 1050 
flashlight battery — gives more than double 
the usable brilliant white light for critical 
uses than any other flashlight battery we have 
ever made. 


NO METAL CAN TO LEAK OR CORRODE! 


Petroleum Refiner—V ol. 29, No. 6 
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A new recording receiver of 
1 Taylor Instrument Companies en- 
ables a greater reduction in panel 
size as it can be fitted into a 37%-inch 
by 44-inch opening. Controls are locally 
mounted. The 3-inch, 30-day strip chart 
travels from right to left 1 inch per hour 
and can be read above or below eye level 
It is designed with vertical time lines 
and is available in 100-line even gradu- 
ations or in 0 to 10 square root. The 
scale at right shows actual process 
range of the transmitter and is gradu- 
ated 3 to 15 psi. for noting valve 
tion and checking calibration. Bulletin 
98079 gives further information 


post- 


Extinguisher 
\ cartridge-operated water type 
hire extinguisher with stainless steel 
shell has been developed by Py- 
rene Manufacturing 
Company. A_ plastic 
nozzle delivers a 40 
foot stream when the 
is turned 
and 
floor, 


extinguisher 
upside down 
struck on the 
releasing gas con- 

tained in the car 

tridge fitted into the 

extinguisher cap 

The carbon dioxide 

pressure cartridge 

need be replac ed and 

the water replenished 

only if the extin- 

guisher ts discharged 

It is said to have been given a 43 percent 
higher test for 500 pounds rather than 
the customary riveted 
units 


Exchanger Units 
Designed for the metal cleaning 
3 and fimshing industry, Nukem 
Products Corporation’s Karbate 
unit exchanger utilizes the acid resist 
ance of non-metallic materials. Also in- 
troduced as a service by the company is 


350 pounds for 


For copies of manufacturers’ literature or more 
information about products described on these 
pages use the coupon below, circling the num- 
ber shown for each item desired. 


“Nukemizing,” a new method of corro 
sion-prooting, plating, pickling, chemical 
process and storage tanks. A Nu-Kast 
No. 166 pump is designed to circulate 
the acid solution through the exchanger 
tubes at a high velocity. Literature de 
scribing the pump, Nukemizing, and the 
exchanger units ts available 


Turbidity Recorder 
A photoelectric instrument which 
automatically measures and records 
the amount of suspended particles 
in a liquid has been announced by Gen 
eral Electric Company's special products 
division. Called a “recording turbidi 
meter,” the instrument monitors and con 
trols processes in water treatment plants 
or wherever turbidity is a significant 
condition of the process. Compact in de 
sign, it automatically gives continuous 
readings of turbidity, alerting the opera 
tor when certain predetermined limits 
are exceeded. The instrument scale reads 
any desired range of turbidity such as 0 
to 10 parts per million, 100 to 1000 ppm., 
90 to 100 ppm., ete. Operating on a 115 
volt, 50/60 cycle circuit, the equipment 
has a power consumption of approxi 
mately 150 watts 


Back rip scarifiers, mounted on 

5 the back-side of bulldozer mold- 
boards, which rip the ground when 

the tractor backs up and float on top of 
the ground when moving forward, are 
introduced by Preco Incorporated. They 
are available for all standard straight 
blade bulldozers. The teeth rip and loosen 
packed soil, black top and hard ground, 
raking out rocks and roots and smooth 
ing the ground for easier and faster for 
ward blading. The teeth are made of 
steel alloys. A set of back rip scarifiers 
consists of four curved shanks capped 


FOR ADDITIONAL INFORMATION on products and literature mentioned in this section 
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« by Universal Oil Products Com- 
as No. 176-5, the inhibitor 

for laboratory and plant ap- 
mailing ul page if lication, and is said to promote rapid 
of tank bottoms and sediments 
| is “effective in blends of virgin and 
cracked distillates as well as in the indi- 


n replaceable suntes 
separate housing which welded 
the back of the bulldozer moldboard, Yidual components in concentrations as 


low as 0.002-0.02 percent 
Running Hours Meter 
Self Pressurizing Fuel 


\ self-pressurizing and seli-va 
8 porizing fuel known as “Prepo,” 
introduced by Pressure Products 
rporation com 
several 
which 
pro 
‘ at 
is constant enough to } 
ntinuwe until the 
rl can is emptied 


wn is the fuel ap 
a hand torch 


‘ h hehts mstant 
lv. deliwering a clean, 
blue flame o 0 
than 2200 P ‘ 
cannot be po 


the contamer 
Phillips Petroleum Company’ anes valve mounted 
m top of the container permits it to be 
attached to a mating fixture on other ap 
pliances. It is said to be non-toxic and 


unning hours meter, at rtally-en 
sed dust-proot, electrical re 
indicates total and current oper 
arate counters. Meter non-potsonous 
osition. It msumes 4 
OO) cycle power and re 
inch panel space. Machine Vise 
ments. Knurled knob resets rennine 9 machine vise with adjustable gids 
and a moving jaw is so desicned 
1¢ usual tendency to rise up trom 
vise bed is prevented by the long 
arms which extend forward from the 
t le of the jaw. Stroke of the 
Fuel Oil Stabilizer dar is 1%4-inches. A 6-inch 
new inhibit i ' m oke available for special uses as 
pressing, shaping, forming, ete The 
jaws are &8M-inches wide and open to 
41 maximum of 11 inches 


rque, synchronous motor that th 
ctrical ter the 


Need More Data? 


For additional information on New Equip- 
ment items or literature mentioned in this sec- 
tion, use the coupon on reverse side. 


Prompt action is suggested so that data 
will be readily available. 


Steam Trap 


\ stainless steel bar stock body 

10 is used in Yarnall-Waring Com 

pany’s impulse steam trap instead 

of the cold rolled steel cadmium-plated 

body previously furnished for working 

pressures up to 400 pounds and tempera- 
tures up to 450° F. Bulletin T-1739 


Heat Insulation 
self-set type of 85 percent 

11 magnesia for heat insulation has 

been offered by Philip Carey Man- 
ufacturing Company. “Super-Light” mag 
nesia is a mixture of not less than 85 
percent basic hydrated carbonate ot 
magnesia and 10 to 15 percent of 
bestos fibre. It has a density of 
9% to 10 pounds per cubic foot com 
pared to 13 to 17 pounds per cubic foot 
in the filter molded type. Standardized 
sizes range from %& to 6 inches copper 
tubing; iron pipe sizes from 4 to 18 
inches; and m wall thicknesses from 
nominal 1 inch to nominal 4 inches or 


thicker 


Hand Torch 
Removal of a single hex nut per 
12 muts the ot myectors 
and mixing discs in Hoke, Inc.'s 
jewel hand torch 
vhich can be used 
for working Pyrex 
glass and 
ver solderme 
amp 
sealing, etc. Injector 
need be changed only 
when oxygen ts being 
replaced by air. Torch 
is constructed of bar 
and forged brass and 
finished in nickel 
Designed 
hand-tinger 


| t instal thy 
adjustable as to siz 
and imtensity 


Centrifugal Pump 
A non-clogging centrifugal pump 
13 ot Bingham Pump Company for 
use in pumping high-pressure oil 
products as residuum, flash tower bot 
tom, and black oil recycle, comprises 


Petroleum R. 29, 
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VALVE PERFORMANCE 


al ta beit-— 


NORDSTROM 


‘UNRIVALLED IN SHUT-OFF AND SAFETY 
UNEQUALED IN LOW UPKEEP COST 


if 


VALVES 


— 

F — 

UNSURPASSED IN EASE OF OPERATION 


THE SUREST way 


TO KEEP UPKEEP DOWN 


A typical installation of Nordstrom valves on gas lines in a terminal and distribution station 


20 -year AVEFAGE oFNoRDSTROM PARTS REPLACEMENTS 


less than 2 of 1% of valve purchases 


In a recent audit of sales of Nordstrom valves ex- 
tending back over a period of 20 years it was found 
that the ratio of repair and replacement parts was 
less than '> to 100. Replacement parts were prin- 
cipally for valves in highly erosive services and for 
high temperatures where drastic conditions prevail. 


In other words the repair parts have over a period 


of 20 years equalled 46c to each $100.00 worth of 
valves purchased. This is indicative of the amazing 
low cost of upkeep as compared with other types 
of valves requiring frequent renewal of seating 
parts, packings, stems and occasional re-welds. 
Nordstrom repair parts over a period of years are 


about one-tenth cost as compared with other valves. 


Nordstrom Valve Division 
ROCKWELL MANUFACTURING CO. 


400 N. Lexington Ave, Pittsburgh 8, Pa 
District offices in all principal cities 


VALVES 


"RE ar 
— F ve a 
4 j 


only one moving and one stationary 
part. The “Koke-Krusher,” Type CK, 
has a patented crushing mechanism lo- 
cated in the suction chamber immedi- 
ately in front of the impeller eye. The 
only moving part, which is keyed to and 
turns with the pump shaft, has multiple 
spiral rows of integrally cast, radically 
extended, hardened cutters. 


Self- Pump 
Allis-Chalmers Manufacturing 
14 Company's improved self-priming 
centrifugal pump, which, is 
claimed, will not bind or vapor lock, is 
described in Bulletin 52B6319-C. Prin- 
ciple of operation, selection data, and 
applications are included. The unit has 

10 major parts 


Vapotester 
Approved by Underwriters’ Lab- 
15 oratories, Davis Emergency Equip- 
ment Company's Vapotester reads 
zero gas or vapor to the lower explosive 
limit. It operates on the principle of the 
Wheatstone bridge circuit. 


@ REFLEX 
@THRU VISION 
@ TUBULAR 


Fire Killer 
American - LaF rance - Foamite 
Corporation's Foamite Airfoam is 
a stable, cohesive, free-flowing, 
protein-base foam fire extinguishing 
agent. The solution contains 6 percent 
Foamite Airfoam Liquid and 94 percent 
water. The Airfoam liquid is composed 
of a specially treated protein of vege- 
table origin together with additives 
which control the viscosity, lower the 
freezing point, improve the foaming 
properties, and control bacteria. Litera 
ture is available 


Work 

Savings as high as $100 a year 
17 per man can be realized by using 
industrial work garments made 
with Union Carbide and Carbon Cor- 
poration’s Vinyon N yarn, according to 
Chem-Wear Corporation, manufacturers 
of the clothing. Chem-Wear garments 
are claimed to outwear others 10 to 1 
Coveralls, lab coats, matched shirts and 
trousers, jackets, and bib overalls in 

conventional sizes are available 


Holder 
Both tong and hole type holders 
18 are combined in the Lincoln LJ-1, 
a new insulated electrode holder of 
The Lincoln Electric Company. The 
holder's small size is said to be ideal for 
operation with heavy gloves, in corners, 
and other confined areas. The holder is 
manufactured in the 250-ampere size for 
1/16 to 3/16 inch electrodes. The cam 
jaw construction, open to one side, gives 
one position, 20 degrees off vertical for 
downhand welding, and a second posi- 
tion, 30 degrees off horizontal for over- 


STANDARD EQUIPMENT 


In Leading Refineries and Industrial Plants 
ALL OVER THE WORLD! 


FORGED 


STEEL 
GAUGE COCKS 


Send for Complete Illustrated Catalogue 
with Specifications and Mounting Data, etc. 


New Equipment 

(For additional information or literature check 

item numbers on mailing coupon, page 181.) 


head welding. The tip of the jaw end 
is covered with a new, high temperature 
resistant, asbestos base compound, said 
to be highly flexible. A hole in the jaw 
is for holding 18-inch center-grip 
electrodes 


Banding Calculator 
A dial-type calculator for use in 
19 determining the test type of metal 
for banding insulation under any 
given corrosive condition is offered by 
A. J. Gerrard & Company. On the re- 
verse side, the calculator provides data 
for quickly determining length and 
weight of strap required for any band- 

ing application. 


Headrest Goggles 
The “free-floating” headgear long 
20 used on American Optical Com- 
pany welding helmets has been 
adapted to a new headrest goggle for 
gas welders, cutters, burners, brazers and 
furnace men. Noviweld or Noviweld- 
Didymium lenses in several shades are 


\ 
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(For additional information or literature check 
| ttem numbers on mailing coupen, page 191.) 


POSITIVE 
SHUT-OFF BY 
ONE MAN IN 
ONE MINUTE 
without pipeline 


available. Replaceable cover lenses are 
provided tor protection Le signed for 


wear over eves or glasses, the goggles i 
have well ventilated, indirect side shields 


movement! to keep out sparks, metal splashes and 

; stray light rays. A slight twist of a knob 
Hamer RIGID Line Blind Valves solve the problem of effecting a positive adjusts the goggle to the wearer's head 
blind shut-off in piping installations where endwise movement of the line is size. and a “flick of the wrist” removes 
impossible. Now, for the first time, the advantages of the safe, speedy, one-man it. Bulletin S895 | 
operated Hamer system of blinding can be incorporated in rigid pipe lines and 
manifolds in refineries, process plants, and on ship board, as original equipment Halide Meter 
in new installations, or as replacement of existing valves. hp AT a 

21 halogen derivatives of hydrocar 


New Internal Expansion Feature Bevis 


Equipment Company, Inc. is offering 


Face-to-face dimensions of Rigid Line Blind the halid ; : 
1¢ halide meter. This analyzer employs 
Valves conform to A.S. A. Standards for 
when releasing or sealing off the spectacle 
late. An internal sliding sleeve, actuated ‘ 
te presence of organk aloe vapors 
oh a ball-bearing mounted ring gear, takes Dimensions of the portable 35-pound 
I che movement and eliminates spreading lestrement are 15 by 16 by 936 inches 
k the line. , Operation is on 110-volt, 60-cyele cur 
} Examine the cross section and you'll see pi 
; ate slot—eliminates loss of product, mess 
and fire hazard for fluid can't spill while Surface-Active Agents 
; plate is being reversed. ¢ Rigid body — un- “*Tergitol’ Surtace-Active 
affected by misalignment or line strains. 22 Agents,” a folder, is available to 
©All working parts enclosed—packed in grease mantitacturers im the wet-process 
j for smooth action; sealed against line fluid. ing industries from Carbide and Carbon 
© Positive shut-off _—— fluid passage — Chemicals Division, Union Carbide and 
| There's nothing like a Hamer Line Blind Carbon Corporation. Properties, uses, 
L Valve for positive action, easy operation, and specthcations of “Tergitol” wetting 
long service and SAFETY. agents 7 and P-28 and of “Tergitol” pen 
etrants 4, 08, and EH are included in a 
tolder as are data on average wetting 


times for the different products im va 
|, base, and salt solutions and 


rious act 


mtormation «othe etlects ot organ 
Speel-Type, ond “Ell” Line Blind Velve. Also offered is a technical data sheet 
4 — Economy Type. m the new “Tergitol” dispersant TMN 
650. a surface-active agent of the nor 
ionic type, which ts said to be a 100 
percent active product compatible wit! 
anionic. cation and non-tonic surtace 


active agents 


» 


LINE BLIND VALVES 
Non-Stick PLUG VALVES dicating pyrometer, Model 190; Sas 
2919 GARDENIA AVENUE, LONG CEACH 6, CALIFORNIA inches high, the indicator is said to be i 


Petroleum Refiner 


VALVES pend wine 7 
LINE BLIN no wedges: | % | 
wrenches 
| 
| | 
SEND FO c\ | 
4 


How “heavy” ? 


° 


Ours would weigh nearly four billion pounds, 
for that’s how much Attapulgus Fullers 
Earth and Porocel Activated Bauxite we've shipped to 
petroleum refiners. 


When weighing resourcefulness—as it applies to percolation 
adsorbents and solid catalysts—two factors are particularly 
meaningful : First, the desire of all the people in the company 
family to tackle problems that require particular skill and 
broad technical knowledge. Second, the company’s physical 
reach—mines, plant equipment, specialized laboratory 

and engineering facilities—for good men can do no more 
than their tools permit. 


These resources abound at Attapulgus and Porocel. They 
dovetail to put a firm base under a completely integrated 
service. And—for world-wide petroleum refining—to put the 
right adsorbents to work under the right conditions. 

May we be of service to you? 


ATTAPULGUS - POROCEL 


Dept. W, 210 West Washington Squere, Phileadeitphia 5, Pe. 
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tory furnaces as standard built-in acces- Hydraulic Test Pump 


New Equipment sory. The high resistance “edgewise” 
(For additional information or literature check movement with Alnico V magnet and 
t b 
item numbers on mailing coupon, page 191.) wide open mirrored scale is fully com- 


pensated and enclosed in a dustproof 
housing. Bulletin 1302-5 gives further 
mtormation 


Bulk Station Pump 
Capacities to 600 gpim., discharge 

24 pressure to 75 psi., and tempera- 
ture range to 150° F. are featured 

in Byron Jackson Company's new me 
chanically-sealed BJ Type TLB bulk 
station pump for handling gasoline, bu 
tane, stove oil, diesel fuel, naphtha, kero 
sine, lubricating oils, soivents, thinner, 


and other hydrocarbons.. The unit is Double ball-check liquid ends 

! t single-stage, single-suction, and close- 25 that are self-cleaning and non 
ideal for use by manufacturers of sr J 

type heating equipment, such Bulletin Ni “30 retail clogging and that completely elim- 

may Gives Cerans inate air binding and wire drawing are 


featured in Milton Roy Company's new 

“aiROYmetric” pump which can be set 

: to build up any desired hydraulic proc 
BUILT ess pressure up to 25,000 psi. Pump is 

operated at full stroke length and maxi 

ry mum strokes per minute until the pre 

determined hydraulic pressure in the 

system is approached. Then the pump 

automatically slows down to the strokes 

per minute necessary to maintain the 

required hydraulic pressure in the sys 

‘ tem. Maximum capacities to 405 ghp. at 

lower pressures can be secured. Bulletin 


No. 450 


Pipe Price Card 
A new data card designed as a 

26 help in purchasing carbon steel 
pipe or estimating cost of appa- 
ratus using this material, has been issued 
by The Babcock & Wilcox Tube Com 
pany Identified as TDC 135, the card 
tabulates the present day prices per 
hundred feet of seamless carbon steel 
pipe 1% inches in nominal diameter 
and smaller, in all quantity brackets 
Also indicated are prices for standard | 
weight (schedule 40), extra heavy 
weight (schedule 80), and double extra 
weight pipe 


Heat Resistance 
“Stainless Steel for Heat Re 
27 Resistance,” published by Armco 


Steel Corporation, discusses the 


properties of stainless steel and outlines 
the proper grades to use for parts sub- 
jected to heat. Graphs show the relative 
scaling resistance, high temperature ten- 
sile strength, creep strength, and high 
temperature rupture strength of the va 
rious stainless steel grades. A_ section 
gives distinctive characteristics of each 
grade of chromium-nickel and chromium 
stainless and indicates the type of serv 
ice for each 


Pipe Fittings 
\ fitting to connect black or 


28 ralvanized pipe without threading 
fractionation ydrocarbons and 
Close of & of the pipe ends is manutactured 


Nquid ow @ features of TULSA by Union Products Company of Minne 
ai 7 apolis. Fittings are made of steel with 


TULSA TY fot recified soft metal seals for to 1%-inch pipe 


— Write for General Catalog — 


Differential Sender 
Hagan Corporation's meter type 

29 differential master sender, a pneu 

LINT TEEL ORPO RATION matic machine used as the meter- 
ing element in the measurement and con 


TULSA, OKLAHOMA trol of steam, gas and liquid flow, liquid 


level, pressure differential and similar 
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TO MAKE 
A GOOD VALVE 
BETTER 


Sem Nut 


Toothed Lock Washer oO 


Name Plate | re) 


Sure-Grip 
Handwheel 


Stuffing Nut 


Walworth has redesigned 
and improved its No) 95 
Quality Bronze Valve. 


Union Bonnet Ring 
150 pounds working steam pressure at SOOF 


300 pounds cold water, oil, or gas. 


Can be repacked under pressure when fully opened. 
The Walworth No. 95 Bronze Globe Valve has always been tops! 


Molded Packing 


with piping men because they liked these features: Renewable 
composition disc; lock-on, slip-off disc holder; union bonnet con- 
struction; deep stuffing box; tough bronze body made of Compo- 
sition M (ASTM B61). 

Now Walworth has added these improvements: (1) New 
cylindrical disc holder that accurately guides the disc to the seat,” 
regardless of the position in which you install the valve. (2) Newly” 
designed, air-cooled, sure-grip handwheel that you can grab and | 
turn, even when wearing greasy work gloves. It has a tapered | 
square hole sized to gage to fit snugly on the finished square of the 
stem. (3) Toothed lock-washer to prevent the stem nut from | 
becoming loose. (4) All parts have been redesigned to give maxi- : 
mum service and strength. : 

Walworth Quality Bronze Valves are available in Globe (No. ' 
95), Angle (No. 96), or Check (No. 97) types and in sizes from © 
4, to 3 inches (check valves ‘4, to 2 inches). Ask your Walworth 
distributor to show you the improved Walworth No. 95 Bronze 
Valve, or write for further details. 


| 
2 


Disc Holder 


Composition Disc 


Disc Retaining Nut 


WALWORTH 


waives and fittings 
60 EAST 4and ST., NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL 
CENTERS THROUGHOUT THE WORLD 
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8-JVG 


‘They're Ingersoll-Rand. 
GAS-ENGINE-DRIVEN 


COMPRESSORS 


Types XVG, SVG and KVG gas-engine-driven 
compressors are available for installations requir- 
ing larger horsepower ratings. 


...and economy! 
...and performance! 


The light-weight, gas-engine-driven JVG is now 
available in three sizes .. . 110, 165, and 220 horse- 
power ... for refinery or oil field service. Excellent 
running balance of these Ingersoll-Rand 4-cycle 
V-angle compressors, needing only small founda- 
tions, makes them ideal for skid mounting and 
jobs where frequent relocation is necessary. 


The JVG is designed for maximum flexibility of 
loading, to meet any pressure conditions... any 
gas ...any service. Maintenance men and opera- 
tors praise its heavy-duty construction, economy 
of fuel and lube oil, and simplicity and compact- 
ness. They also like the perfect combustion and 
smooth, quiet 4-cycle operation under all load and 
speed conditions. 

These units will meet your most exacting speci- 
fications for high efficiency, conservative rating, 
long life and low maintenance ... whether the job 
be for semi-portable use or permanent installation. 
Consult your nearest I1-R representative for com- 
plete details. 


Horsepower 


110 
165 
220 


11 BROADWAY, NEW YORK 4, N. Y. 
522-6 
COMPRESSORS © AIR TOOLS © CONDENSERS 


© ROCK DRILLS © TURBO BLOWERS @ 
CENTRIFUGAL PUMPS @ OIL & GAS ENGINES 
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New Equipment 


(For additional information or literature check 
item numbers on mailing coupon, page 191.) 


applications, is described in Bulletin 2150 
The sender is characterized by imstanta 
neous response to all changes in applied 
differential and provides precise meas 
urement over a continuous range from 
50 inch water column to 150 psi at static 
pressures up to 2500 psi 


Fluid Cooler 


Development of a complete line 
30 of 22 standard production dry type 
fluid coolers has been announced 
by The Trane Company for use primar 
ily im air-cooling engine jacket water 
and lubricating oil in diesel, gasoline and 
Ras power plants Basic design consists 
of a cooling core, propeller fan, and 
heavy-duty casing. Cooling capacities 
range from 66,250 to 7,630,000 Btu pet 
hour. Weights range from 325 pounds 
to 9'4 tons. The smallest unit, with an 
18 inch, one hp. fan, will handle 2200 
cubic feet of air and a flow of 20 gallons 
of water per minute. The largest stand 
ard unit, with a 144.1, 34 hp. fan, will 
handle 220,000 cubic feet of air and a 
fiow of 1000 gallons of water per minute 
Bulletin DS-395 


Compressor 
line of Ingersoll-Rand 


\ new 

31 vas-cneme-driven compressors, 

available in 110, 165, and 220-hp., 
consists of 4, 6, and &-power cylinders, 
respectively, having an &'4-inch bore, a 
9-inch stroke, and 2-power cylinders for 
each compressor frame. The JVG is a 
small, compact compressor of the I-R, 
f-cyvcle, V-angle design, having the 
power connecting rods articulated with 
the compressor rods Form 3127-A, 
which contams a cross-sectional view 
and details pertaining to construction 
features, also lists uses 


Recorder-Controlier 

Gotham Instruments, Division of 
32 American Machine and Metals, 

nce., announces a program re- 
corder-controller, shown with door open, 
which eliminates cam-cutting, and uses 
interchangeable parts. A set of standard 
cams make it possible to change the rate 
rise, the length of hold, and the holding 
temperature or pressure without cutting 
a cam for each cycle or going to the 
trouble of removing or inserting differ- 
ent cams, The holding temperature is 


eres 


YOU SHOULD HAVE YOUR OWN COPY! 


READ PETROLEUM REFINER FOR 


1. Technical detailed operating data. 
2. Articles from the best authorities in the industry. 


3. “Short cuts” published under the heading of “How to Do It” 
which bring you practical suggestions which have already 
made and saved money for other companies. 


. Detailed data on new processes and improvements on old 
ones. 


. Information on theoretical as well as practical phases of 
refinery, petrochemical and gasoline plant operation. 


. A file of PETROLEUM REFINER which becomes a highly 
valuable “consulting engineer's reference” at an absurdly 
low cost. 


_A review of technical literature on refining and natural 
gasoline enabling you to find quickly the source of addi- 
tional data on a subject in which you may be particularly 
interested. 


How 


DO IT TODAY 


Y want fo receive REFINER 


(ESTABLISHED 1922) 


U. & Caneda Latin America Overseas 
[] 3 yrs. for..... $4.00 $16.00 $20.00 
2 yrs. for. ... .$3.00 $12.00 $16.00 
yr. for.....$2.00 $ 8.00 $10.00 


Name 
Street and No. 


City and State Zone 


Engaged in 
Company -—- (Refining 
Equipment ‘ Other Classification—please iaentify 
Manufacturer 
Return to q Houston 1, Texas 
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- the lamp which is used with 300, 500, 750 

New Equipment and 1000-watt bulbs of standard thread 
(Por additional information or tterature check size. The lamp weighs 1.6 pounds, and 
item numbers on mailing coupon, page 191.) can be locked in any position An at- 
tachable shade reflects any direction, ex- 
tends four inches beyond the globe, and 
can be trimmed to any desired length 


Atom Chart 


“Chart of the Nuclides,” 2nd 
34 edition, of General Electric Com Ingersoll-Rand Company Form 
pany’s research laboratory, lists 36 7212 describes a new line of cradle- 
over 1000 kinds of atoms known at the mounted centrifugal pumps, known 


beginning of the year. Data for each as the CRVR for process and refinery 
isotope include the proportion that it service. Included are a sectional view 


normally constitutes of the natural ele- of the pump with important features de- 
ment; if radioactive, the speed at which scribed. Dimensions and specifications 
it decays and the radiations emitted; are also given Four pump sizes are 1, 
whether it appears as a product of the 1%, 2, and 3 inches for capacities from 
fission of uranium 235; and an important 20 to 550 gpm. and total heads up to 
technical datum known as the “thermal 250 feet 


neutron absorption or activation cross 
section.” For radioactive isotopes the cl 
eaners 
speed of decay and the radiations Steam . 
emitted are given A list of possible sources of coil 
The revision over 1948's edition was 37 scale build-up in steam cleaners 


made by Dr. John R. Stehn of the is given in a booklet offered by 

Knolls Atomic Power Laboratory which The DuBois Company. A schematic dia 

G. E. operates for the atomic energy gram illustrates operating principles 
changed by turning a knob for setting commission Also included are suggestions for ob- 
control temperature. The recorder has a taming efficienc 
‘ taining equipment and compound recom- 
Flow Indicators mendations tor types of cleaning jobs 


ow-rate indicators for air anc 
Claimed to be unaffected by sub was (May PR, page 214-15) are Water Cooler 

33 mersion in water, Mattox Machine described in Bulletin SC-4.1. Included Young Radiator (¢ ompany’s 
Company's new waterproof all are installations and applications, con 38 Mono-weld heavy duty engine 
veather outdoor flood lheht is efficient in struction and operation, and selection jacket water cooler No. 79095 has 
the temperature range from minus 100 data as well as photographs of the ap a copper front guard screen with l-inch 
F. to 500° F. The new Dow 250 Silicon plied imstruments and a cross-section mesh and a copper fan guard screen 
has been utilized in the development of diagram with l-inch mesh. An aluminum fan is 


HOW SIMS VALVES sr 


INCREASE CAPACITY 
OF YOUR PUMP 


SIMS Inclined PORT Seat design minimizes fluid 
flow resistance which allows complete filling of pump SEAT 
cylinders at higher pump speed when handling a 
volatile or viscous liquid. Valve Disc rises and falls 
evenly to give smooth dependable operation 

SIMS Rotating DISC guarantees even wear and 


long life with a tight leakless valve without facing 


CUTAWAY VIEW 


off, grinding in and time out for repairs. The flat face by double Dash Pot cushions in the Stem Head and 

of the disc avoids flow resistance due to concave on hub of Rotator. The Spring Guards on Stem and 

surface Rotator protect Spring against jamming of coils and 
SIMS ROTATOR action combines with the action breaking. 

of the Seat and Disc to give reliable rotation of the These parts and features combine to safely permit 

Dise. The long wearing surface guide reduces wear a 20 to 50% increase in speed, thereby achieving an 

of parts and prevents cocking of the Disc. increase in capacity with quiet smooth operation. 
SIMS valve STEM is protected against breaking Write for catalog and name of agent nearest you. 


SIMS PUMP VALVE CoO., INC. 


145 Hudson St., New York 13, N. Y. WAlker 5-3054 
M&M Building, Houston, Texas, CEntral 9704 
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EI Paso Electric Company 
efficiently conserves heat 


Willard A. Selle, inc., 


El Paso, Texos 


with Ke Mi insutations 


N 1948, the El Paso Electric Com- 

pany extended its Rio Grande 

Power Station to add 20,000 Kilowatts to the 

existing plant’s 46,000 Kilowatt capacity. 

Boilers, piping, and other heated surfaces were 

insulated with K&M “Featherweight’”’® 85°; 

Magnesia for temperatures up to 600° F., and 

with K&M Hy-Temp Combination for tem- 
peratures in excess of 600° F. 


KaM "“FEATHERWEIGHT" 


85% MAGNESIA 
. for temperatures to 600° F. 


For more than 60 years K&M 
“Featherweight” 85% Mag- 
nesia Insulation has demonstrated its ability to 
conserve heat efficiently in power plants, oil re- 
fineries, chemical plants, factories, steamships 
and hospitals. In fact, wherever exacting require- 


ments must be maintained for temperatures up 
to 600° F., ““Featherweight’’ 85°; Magnesia can 
be used with complete confidence. It combines 
the high insulating qualities of basic carbonate of 
magnesia with clean asbestos fiber as the bind- 
ing element. 


KaM HY-TEMP COMBINATION 
for temperatures to 1900° F. 


K&M Hy-Temp Combina- 

tion Insulation is used for 

temperatures in excess of 

600° F. and up to 1900° F.; 

combines the greater insula- 

tion efficiency of “Featherweight” 85°, Magnesia 
with the high heat resistance of Hy-Temp. 


Your K&M Distributor will be glad to give you 
complete information on K&M “Featherweight” 
85° Magnesia Insulation, K®M Hy-Temp Com- 
bination Insulation, or other insulations in the 
K&M line. Or, write us. 


-Nalne made habeslos... Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 3 


COMPANY + AMBLER + PENNSYLVANIA 


1950—A Gulf Publishing Company Publication 


Lite 
4* rig 

— 
2 
— 
| 
< 
KM 
& 
Juve, 201 ve 


New Equipment 
literature check 
coupon, page 191.) 


(For additional information 


tem numbers on matiing 


shrouded with aero-dynamically de- 
signed venturi type opening for high air 
lelivery with minimum to air 
flow. The fan is mounted on output shaft 
f a 5-hp., 1140-rpm. motor. A fan air 
blast opens shutter blades which remain 
stops, at which time 
shutter blade unbalance 
blades tightly 


resistance 


until fan 
and the 
shutter 


open 
wravity 
close the 
each other 


awainst 


Flexible Tubing 


“Spiratube,” a flexible tubing for 


39 ducting of air and other gases, 


solids, hquids at low pressure, of 
fered by Fubing Corporation, 


Flexible 


Maybe it all does 

look pretty much 
the first 
glance. But when a 
firm has been mak- 


ing wire mesh for 


same at 


JELLIFF WIRE MESH 


JELLIFF WIRE MESH 


is economical. Every foot runs true to the 


speciheations. 


JELLIFF WIRE MESH 


is a quality product and has been for 70 
years. You can depend on it. 


Write today for full details about 
JELLIFF WIRE MESH, JELLIFF 
WIRE-MESH PRODUCTS, and 
JELLIFF’S CONSULTATION 
SERVICE on wire-mesh engineering. 
Address Department 16. 


has a basic design consisting of a pre- 
formed continuous spring wire helix se- 
cured within overlapping plies of spirally 
wound fabric. Coating may be natural 
rubber, buna N or S, thiokol, poly buta- 
diene, silicone, vinyl, or a polyblend 
Four standard types of Spiratube are 


available as are special fittings Protec- 
tive boots are individually designed to 
protect moving parts from dust, grit, 


and other matter 


Humidicator 
Relative humidity by the wet 
40 and dry bulb method can be deter- 


mined by Weston Electrical In- 
strument Corporation's “TAG” pocket 
humidicator Model 8704 which can be 
hand-used or mounted on a wall. A sim- 


ple built-in psychometric slide rule con- 
verts the wet-bulb and dry-bulb reading 
direct into relative humidity, eliminating 
charts or tables. The device consists of 
two etched scale glass thermometers 
which are individually hand-calibrated 
and secured in a white plastic case by 
integral resilient mountings 


Fittings 

Seamless carbon steel welding 
4l fittings and torged steel flanges are 
described in Grinnell Company 
Catalog Wi-1950. Included are 
schedules with their specifica 
data on dimensional tol- 
American standard flange fac- 
ings with dimensions; thread standards 
and threading practice; service pressure 
ratings; and physical and chemical re 
quirements for flanges, nuts and bolts 
Also given are sizes and wall thicknesses 
of welding stocked im various 


other metals 


In 
standard 
tions, and sizes; 
erances, 


hittings 


IRE MESH 


70 years man and boy, there’s 
bound to be a little more to it than meets the eye 
a little more know-how in engineering and weav- 
ing, a little more quality in the product, a little 
more service and satisfaction to the user. 


is woven in all ductile metals 
JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 


LEKTROMESH 
* 

: THE C. 0. 


JELLIFF 


ANUFACTURING 
ORPORATION 
co 


THPORT, 


Electric Chemical Supply & Engi- 

42 neering Company announces a new 
electrically controlled safety device 

to protect water-cooled,  electrically- 


operated equipment, such as air com- 
pressors and vacuum pumps against 
damage through water failure. The Esto 


water control can be adjusted to operate 
at any water flow the equipment re- 
quires, eliminating the possibility of 
overheating. If the water supply fails, a 


weighted lever falls which opens the 
circut and the relays stops the equip- 
ment or sounds an alarm or both. The 


controlled compressor will not start un- 


til the water has been turned on 
Refractory Products 
Lacled Christy Company's line 


products, described 
128A, includes ce- 


oft retractory 
in Bulletin Ne 


ments and mortars, plastics, castables, 
coatings, fire brick, silica, acid proof, and 
insulating brick. The booklet contains 
data on softening point; containers; air 


or heat set; pounds per 1000. brick; 
weight per cubic foot, acid or neutral 
classification; and uses. Other informa- 
tion includes quantities of fire brick re- 


quired per square foot, estimating 
weights, mortar or high temperature ce- 
ment required per thousand new fire 
brick, ete 


Pressure Transformer 
” For measuring differential pres- 


sure for indicating, recording and 


controlling the rate of flow of 
steam was or liquid fuel, water and other 
materials, Hagan Corporation offers a 


differential pressure transformer with 
pilot construction; described in 
Bulletin Differential measuring 
range is 100 inches water column to 25 
psi. at state 300) psig 
The self-aligning valve has only 
one moving part may also 
be used as a liquid flow meter, particu- 
larly suited for measurement of tar or 
fuel-oil flow. No sealing pots or separat- 


ing chambers are neede« 


valve 
2250) 
pressures up to 


pilot 


ranstormer 


Wafer Type Valve 


One-piece body casting valves, 


GS developed by R-S Products 


poration, designated as No. 771, is 


a heavy-duty, wafer-type valve quipped 
with handwheel control self-locking 
worm and gear. Vane, shaft assembly 
and handwheel control are identical with 
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Aiming fo 


higher 


See how THIS Mercaptan 
Removal Process replaces 


doctor treating 
AND 


e reduces TEL requirements 
e gives you low operating costs 
e requires a minimum of new equipment 


More than seven years of commercial 
refinery operation have proved conclusively 
the high efficiency of the Tannin Solutizer 
Process* for mercaptan removal. This is 
the process that brings your equipment up 
to “‘new plant” standards in the economical 
treatment and blending of higher octane 
gasolines, without affecting the stability of 
the treated product. 


Converting to the Tannin Solutizer Proc- 
ess requires a minimum investment in new 
equipment . . . very likely your present 
equipment will serve with little change. 


SHELL DEVELOPMENT COMPANY 
50 West 50th Street, New York 20, New York 


Operating economy is an outstanding ad- 
vantage of the Tannin Solutizer Process. 
Still another important consideration . . . 
this process is not corrosive; does not require 
equipment of special alloys. 

Complete engineering service is available 
. . . to help plan your unit, to supervise 
start-up, to assist in later operation if re- 
quired. We welcome the opportunity to 
work with you in achieving the many bene- 
fits of the Tannin Solutizer Process. 
*The Tannin Solutizer Process is licensed under the patent 


rights of Socony-Vacuum Oil Company and Shell Develop- 
ment Company. 
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New Equipment 

(For additional information or literature check 

item numbers on mating coupon, page 191.) 


the double flanged valve. Flarecut on 


body casting accommodates large 
mounting bracket base. In the open 
position, the beveled streamlined vanes 
create a Venturi action. Face-to-face 


dimension does not reduce torque 


Work Suits 
46 Catalog 


work suits 
Goodrich 


Section 12005 describes 
offered by The B. F 
Company which are 


made both with rubber and with Koro 
seal and have leak-proof vulcanized 
seams 


Steam Traps 
W. H. Nicholson & Company's 
47 five types of thermostatic steam 
traps for pressures to 225 pounds 


are explained in Catalog No. 250. In 


GAS EQUIPMENT 


quirements 


Pritchard’s 
New 


HYDRYER™ 


Write for FREE Bulletin No. 16.0.080 


types ot 


Also 


and three 
separators 


trap 


AC 


Manufacturing 
down into 
machine 


Chalmers 
pany, is broken 
maintenance and 


Machine repair covers data on 


ancing of rotating equipment 


Cast Iron Tubes 
Bulletin No 


cast 
advantages, 


omizers with 
Included are 


tubes high per tier 


Refinery Construction 
A 16-page booklet 


about 


the engineering and 


has been published by Kefinery 


@ For Efficient Drying of Compressed 
Air and Other Gases 

@ Packaged Units for Instrument Air 
and Industrial Processes 

@ Only Service Connections Required 


Pritchard HYDRYERS are unexcelled for efficiency 
and dependability in drying air for instrument and 
process controls. Standard packaged units are designed 
to reduce dew points of compressed air and other gases 
to minus (—) 40° F. No special installation required. 
Specially designed units may be built to your re- 


* Registered 
Trade Nome 


EQUIPMENT DIVISION 


ip Pritchar 


Dept. No. 12 


908 Grand Ave, Kansas City 6, Mo 


District Offices: 
: Chicago + Houston + New York + Pittsburgh + Tulsa + St. Lovis 
Other Representotives in Principal Cities from Coast to Coast 


cluded are two types of expansion steam 
traps for pressures to 250 pounds; three 
types of weight-operated traps for steam 
air, gasoline, pressures to 650 pounds; 
steam air, and gas 
given are capacity 
tables, installation diagrams, charts and 
formulae for determining the proper size 


Rotating FEquip- 
48 ment,” Booklet OSR7417 of Allis- 
Com- 

preventive 
repairs. In- 
cluded are drying moist insulation, meas- 
uring insulation resistance, bearing clear- 
ances and proper machine applications. 
stator 
coil and slip ring rotor repairs and bal- 


169 of The Green 
49 Fuel Economizer Company, Inc., 

describes Premier Diamond Econ- 
iron and steel tubes 
typical ar- 
rangements, diagram of construction, etc. 
\ cross-section drawing shows staggered 
tube arrangement which is not over six 


cost 


50 control and price responsibility in 


construction 
of refineries and natural gasoline plants, 


Main- 


tenance Company, Inc., Compton, Calif 


Lined Drums 


| APPLIED FOR » >) 


Stopcocks of “Pyrex brand glass 
51 are featured in Scientific Glass Ap- 
paratus Company, Inc.'s new Hus- 
tinx, heatable flask-separatory funnel. In 
analysis by extraction, all operations are 
carried out in the same flask. In draw- 
ing off light liquids, a heavy liquid is in- 
troduced through the side tube until the 
light liquid is expelled through the stop- 
cock at the top. The funnel may also be 
used for determining the fatty acid con- 
tent of soaps and for operations which 
must be carried out in the presence of 
an inert gas 


Schori Process Division of Fer- 


52 ro-Co Corporation is offering poly- 


ethylene-lined 30 and 50 gallon 
Hackney open-head seamless barrels. 
The polyethylene lining is 1/32 or % 


inch thick. Drums so lined with the 
flame spray process, shown herewith, are 
said to eliminate the high damage poten- 
tial of crocks and glass vessels to per- 
sonnel and equipment 


Vacuum Pump 
Model CVD 3534, a vacuum 
53 pump of Kinney Manufacturing 
Company, displaces free air at 
4.9 cubic feet per minute (13° liters per 
minute) and operates with a 1/3 hp. mo- 
tor. No warm-up period is required, ac- 
cording to the firm. The instrument is 
16 inches high and employs the oil-seal 
Double sealing-oil res- 


pumping system 
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produced faster 
with rockwood ball valves 


Until G. F. Heublein & Bro., Inc., of Hartford, Conn. switched 
to Rockwood Ball Valves for use on their Club Cocktails 
filter machine, it was necessary for them to replace their 
old valves every six or seven months. During that period 
the maintenance cost for keeping these valves in working 
condition ran high. 

The two 1'2” Rockwood Ball Valves shown above ore 
opened and closed approximately 50 times a day and have 
been in operation for over nine months without any main- 
tenance. Foreman of this cocktail department says, “The 
Rockwood Ball Valves operote easier and do not lind or 
stick when opened or closed. Because of the trouble-free 
service we have been getting from the Rockwood Ball 
Valves, we have greatly increased our Club Cocktails 
production.” 

Words like these from men who know prove that Rockwood 
Valves are better designed and engineered to handle your 


piping requirements. 


Today, Rockwood Ball Valves are giving outstanding service 
in chemical, food, paper, textile and other process plants, 
oil refineries and many other types of industries. 

Made in bronze with screwed ends in all pipe sizes from 
2" to 2” for 300 p.s.i. working pressure. 


Send in your order today. Distributors in all principal cities. 


SEVEN OUTSTANDING FEATURES 


© Full round open area - no turbulence in fluid stream. 
@ Leak proof after continued use. 

¢ New floating ball - resists pitting, scratching & abrasion. 
@ No exposed seating surface in open or closed position. 
* Easy to open or close under full pressure. 

* Installed in any position. 

© Quarter turn (9O°)opening and closing valve. 


ROCKWOOD SPRINKLER CO 


102 HARLOW STREET 


WORCESTER 5, MASS 


-* RO. x 

° j \ 
fi ktails 
iné COCKIGIIS &§ 
Fine Foods. Wines ond Spirits” | oF 
| 
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it's made of stainless steel 


to the most rigid specifications 


PRESSURE SAMPLE 
CONTAINERS 


ICC Approved 
invaluable for sampling liquids and gases 


At last here are the Hoke Pressure Sample Containers 
vessels made of stainless steel to the most rigid specifications 


This new Hoke product 


valving is obtainable 
metals. ferrous or non-ferrous, manufactured on special order 


Write for Folder P6 giving details and prices 


Incorporated 


ENGLEWOOD, N J. 


Here's the pump to put hustle and 
bustle into the handling of petrole 
um products. Kinney HQ Heliquad 
Rotary Pumps are tops for pumping 
speed and efficiency. They give you 


Washington St., 
a full measure of work for the power Cleveland, Philadelphia, 
you put into them. And best of all, 
Kinney HQ Pumps can take it! The 
average annual upkeep cost (by 
actual survey of 1685 pumps) is only 
1.65 Available plain or steam 
jacketed, in capacities to 3000 bbls. 


per hour. Write for Bulletin 1-48; 


standard pressure 


s proving invaluable for sampling of both liquids 
and gases. They are ICC approved and available in two standard service 
pressure ranges, namely: 400 psi and 1800 psi. Either double or single 
18-8 Stainless Steel is standard material. Other 


address Kinney Mfg. Co., 3596 
Boston 30, Mass. 
Branches in New York, Chicago, 
Los An- 


geles, San Francisco, Seattle, New 
Orleans, Houston. 


New Equipment 

(Fer additional information or literature check 

item numbers on mailing coupon, page 191.) 


ervoirs provide continuous oil purifica- 
tion. On a blank test, each unit is re- 
quired to produce McLeod gauge abso- 
lute pressure readings of 0.1 micron 
(0.001 mm Hg.) or better 


Steam Jet 
The series FM-1A “Karbate” 
54 brand impervious graphite circu 
lating steam jet, ag omy! by Na 
tional Carbon Division, Union Carbide 
and Carbon Corporation, is av: silat ile in 
sizes 2 and 4 with riser assemblies up to 
9 feet to 34% inches in height. The jets 
supplement the two types of “Karbate” 
impervious eraphite heat exchangers 
which are used for indirect heating ot 
open tanks. The riser is a graphite pipe 
fitted with a neoprene “Flexlock” gasket 
at the submerged connection to the jet 
and a type V flange connection to the 
other end, Catalog section M-9101 


X-Ray Service 


Under “Maxiservice,” a “pack 


55 wed” X-ray service, offered by 
General Electric X Ray Corpora 
tion, one monthly charge covers rental 


equipment instruction in its 


mamtenance service, replacemnt parts, 


tubes, property taxes and imterest costs 


without investment. The plan is offered 


tor cost-reduction, quality mitre 


Literature on the plan is avail 


researct 


able trom company headquarters 


Jet Cleaner 


\ high-pressure jet cleaner, 


§6 manufactured by Sellers Injector { 


Corporation, consists of i ven 


turi-injector mixing chamber connected 
to a stearn and cold water line, a 
foot length of hiel 
ing lance and special nozzle 


pressure hose, clean 
A connec 
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ELECTRODES 


-DC Stainless Steel Electrodes 


BUT they've been “given the works” 
by many large fabricators of stainless steel equipment—on the job. 
And, from all reports, they’ze the most all ‘round satisfactory 
electrodes PAGE ever developed for any kind of weld 
on any type of stainless steel. And PAGE has been making 
stainless steel electrodes since the early development of stainless. 


Ask your Page distributor about these new, improved Stainless Steel Electrodes 


Monessen, Pa. Atlante, Chicago, Denver, Detroit, Los Angeles, New York, Philedelphie, 
Pittsburgh, Portiend, Son Francisco, Bridgeport, Conn. 


PAGE STE"L AND WIRE DIVISION | 
6 


AMERICAN CHAIN & CABLE 


; 
| 
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standards, terms and definitions in use 

New Equipment by the fan industry, and standard codes 
(For additional! information or literature che: k for air and sound measurements are 
numbers on mailing coupon, page 191.) wiven 


Tubular Scaffolds 
Tubelox scaffolding for use in 
58 refinery construction and mainte 
nance work is available in light- 
weight high-carbon steel tubing or alu 
minum, The scaffolding is manufactured 
by The Patent Scaffolding Company, 
Inc., and consists of four basic parts 
tubes, bases, and two couplers, standard 
and adjustable. Other scaffolds offered 
are a rolling type, a light duty midget 


Mess one, for oil resistance, butyl rubber for high 
letin PTS-16.) heat and severe acid conditions, and 

pure gum stock for food and beverage 
Control conveyance 


artesian Manostat No. 6 of 


tion and control valve provide auto 59 rhe Emil Greiner Company is an 
matic addition of a detergent or solvent, automatic vacuum sien nee sure Nickel Resistance 
it desired, in any proportion from 0 to control for industry, pilot plant, and lab Resistance of nickel and 
10 percent. The unit is small for wall oratory. Bulletin CM.97 which includes 61 loys to corrosion by caustic 
or post mounting. It provides a high construction details and information on lies is described in Bulletin 
temperature, large volume water jet at the imstrument’s operation in vacuum The International Nickel Company, 
pressures adjustable up to more than and under pressure tells how to regulate Included are over 20 illustrations and 
twice the plant steam pressure. Bulle flow under pressure and in vacuum 40 tables, methods and results of testing, 
tin C-3 \mong applications explained are use of instructions for descaling and cleaning, 
the by-pass for large systems and maintenance welding. Nickel alloy 
irons and higher non-ferrous nickel al- 


‘Standards, Definitions, Terms Rubber Pinch Valve loys and pure nickel are discussed 
57 and Test Codes for Centrifugal, Sizes range from 1% to 12 
Axial and Propeller Fans,” Na 60 inches in United States Rubber BI 

tional Association of Fan Manufacturers, Company's new rubber pinch 

Ine includes information previously valve. The new valve is said to outwear The Standard Stoker Company's 
published in four separate bulletins. It metal when installed in pipe lines carry 62 Bulletin 88 gives dimensional 1n- 
ing abrasive or corrosive mixtures formation for Standardaire blower, 
pinch including engineering layout, typical ap- 
blower num 


also contains new tables on size stand 
for various types of fans and illus Mechanism, retaining rings and 
valve body are incorporated in one unit plication data, design data, 


available in abrasive and cor ber, and rating: cfm at listed rpm 


SAVE INSTALLATION 
and Production Time 
on Szacatless Piping 


ards 
trations of revise d fan arrangements 
Classification or air-moving equipment, Valves are 


FLOWLINE stainless steel welding fittings re- 
duce the cost of installing a stainless piping 
system bec couse any system ca be an 


structed with them simply by straight cutting 
of tubes to desired lengths and plain butt 
welding. Complicated “angle” cx 
. with the Wheelco Pneumatic Capacilog! fitting is eliminated: fewer welds a 


hor safety where electric contactors and taster, uniformly sound we 
sured. A clean, lastingly efficie 


or motors are a hazard——for results — wheve 
: tree system is the result since pockets and 
fixed position changes of fuel or ) corners that cause erosion, product 


medium are injurious to your product. accumulation, and pressure drop are elim 
: nated. FLOWLINE fittings can be cut out of 


Get instant indication, permanent the line and used again. 

record and control with the smooth-flow ing These fittings are available in Stainless 

—_ of air— get the Wheelco Types 304, 316, and 347 to match piping and 

*neumatic Capac ilog. ng of various wall thicknesses in sizes 
through 12”. Send for Bulletin 

Wheelco instrumentality adds safety which gives complete specifications and list 


and product uniformity. es of the world’s most complete line of 
zinless welding fittings 


Write for Bulletin C2, Wheelco | 
701 W. Morrison Street, Chicago, Illinois. 


wheelco cones 


=) * 
S CONTROL BY, 
4 
a AIR POWER Shands 
| WELDING. 
WELDING FITTINGS CORP. | 
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BOLTS 


SPECIFICATIONS 


in HO 


ALLOY STEEL 


SAE 4140—CHROME MOLY HEAT TREATED TO ASTM SPECIFICATIONS 
A-193, GRADE B7—EACH STUD STENCILLED. - - 


CHROME MOLY VANADIUM HEAT TREATED TO ASTM SPECIFICATIONS 
A-193, GRADE B14—EACH STUD STENCILLED. - (2) 


HEXAGON NUTS 


AMERICAN STANDARD HEAVY SERIES — COLD PUNCHED 
SEMI-FINISHED ASTM A-194—CLASS 2-ASTM A-194 
—CLASS 2H. 
THREADED-COARSE THREAD—8 PITCH, 12 PITCH AND WHITWORTH STANDARD. 


STAINLESS STEEL 


TYPES 303, 304, 316 AND 347 — BAR AND NUTS IN STOCK. 
HEX HEAD BOLTS IN TYPE 304 IN STOCK. 


SPECIAL STUDS 


SEND US YOUR DRAWINGS 
FOR PROMPT QUOTATIONS. 


BRASS AND MONEL 


STUDS AND NUTS 
FROM STOCK. 


Manufactured by 


ERIE 
MANUFACTURING 
CORPORATION 
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NANCE 
EERING CORPORATION 


ning, chemical plant, and 

we must deliver the order 

to the purchaser. Because of our logatjon and our (perience in building and 
handling heavy equipment, transpértjng large uni@is no problem. Sun-built 
products can be shipped by rail, fogted, carried as@eck loads on sea going 
vessels, or on barges. And, as sho ig units like this huge 
fractionating tower so they will tfavel safely demands 4pycial skill and facilities. 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE « CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 
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REFINER AUTHORS 


and Other Personalities 


LPG Storage Topic 
Of Spangler Article 


€- \ Spangler, in charge of the 


Pittsburgh office of J. F. Pritchard & 
Company, is the author of the article, 
“Storage of LPG Fuels at Low Pres- 
sures,” beginning on page 86. After be 
ing graduated in petroleum engineering 
from Ohio State University in 1930, he 
worked until 1940 as geologist and gas 
transmission engineer for Columbia Gas 
System. He has been with Pritchard 
since 1940, starting as field engineer 

Some of the earliest development on 
gas dehydration by solid adsorption was 
carried out by Spangler. These tech- 
niques are being applied in the field of 
gas and LPG storage 


Fish Describes 
Honolulu Refinery 


R AY C. FISH, president of Fish En- 
gineering Corporation, describes some of 
the details of building a refinery in 
Honolulu, in the article beginning on 
page 106 in this month's PR. Fish was 
born at Tiverton, Rhode Island, March 
6, 1902. He was graduated from high 
school and attended college for three 
years 

He was married to Miss Bess Neal in 
1927 and was living in Long Beach, 
Calif., where he worked in engineering 
design and construction for J. A. Camp- 
bell Engineering Company 

Three years later, 1930, he moved 
about halfway to Texas, stopping in 
Denver, Colo. Here he joined Stearns- 
Roger Manufacturing Company in charge 


C. V. SPANGLER 


RAY C. FISH 


of engineering design and construction 
of the oil and gas division 

Fish moved to Houston in 1943, as 
vice president and director in charge of 
engmeering and operation for Tennessee 
Gas and Transmission Company 

In 1945, he left TGT to organize and 
head Fish Engineering Corporation 
Since that time, he has organized, also 
serving as president and a director of, 
Fish Constructors, Inc., Fish Pipeline 
Construction Corporation, Hydrocarbon 
Construction Corporation, and Cisco 
Hydrocarbon Corporation (gasoline 
plant). He also is vice president and a 
director of Barnhart Hydrocarbon Cor 
poration (gasoline and carbon black 
plants, Reagan County, Texas) 


Stanolind Plant 
Design Described 


ULLERTON Gasoline Plant is 


Formally Opened,” the article beginning 
on page 123 of this month's Perroteum 
REFINER, was contributed by John Mathis 
Hillsman and Evert W. Kilgren, Stano- 
lind Oil and Gas Company, Tulsa. 

John Mathis Hillsman, chemical en 
gineering group leader in the manufac 
turing department of Stanolind, joined 
the company in July, 1946, as chemical 
engineer. In January, 1949, he became 
group leader. He is a native of Austin, 
Texas 

His formal education was received at 
Texas A. & I. College, Kingsville— 
bachelor of science degree in natural 
gas engineering, 1939. In 1942, he ob- 
tained his master’s degree in chemical 
engineering from the University of Ok- 
lahoma 
Evert W. Kilgren is project engineer 


June, 1950—A Gulf Publishing Company Publication 


J. M. HILLSMAN 


the men who write for PETROLEUM 
REFINER as well as others prominent in 
the industry. 


Sittig ls Back With 
Cat Cracking Topic 


Sittig (Part I of his 
extended discussion of “Catalytic Crack- 
ing” starts on page 91 of this issue) is 
not a newcomer in these columns. Previ- 
ously, in August, 1949, he contributed 
“Fired Heaters for Petroleum Refining.” 
Sittig likes to keep abreast of develop- 
ments im the petroleum industry even 
though right now he has wandered 
afield and is engaged in Chemical engie 
neering studies for a paper manufac 
turer. He was first introduced to th 
petroleum industry by G. F. Olsen « 
General Petroleum Corporation of Cali 
fornia, who hired several Purdue Uni 
versity men for summer work after thei 
sophomore year. A_ brief period wai 
spent in the General Engineering Dee 
partment of Standard Oil Company ¢ 
California after which he did a semeste 
of graduate work and joined a majo 
chemical company. Here he stayed fot 
five years devoting time to the manus 
facture of raw materials for syntheti 
rubber. Before his present position, Site 
tig also was one year in engineering 


research 
His hobbies are scale-model makin 
but he devotes most of his off-dut 
hours to his two young daughters 


in Stanolind’s manufacturing department 
and in charge of the department's devel} 
opment section. He joined Stanolind in 
May, 1946, as chemical engineer, and be- 
came project engineer last year 

Kilgren is a native of Manchester, 
Ind. He received his chemical engineer- 
ing degree from Michigan State College 
in 1940, and his master’s degree in chem 


EVERT W. KILGRIN 
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meet the 
needs free people 


STANDARD OIL COMPANY (NEW JERSEY) 
REPORTS FOR 1949... 


HE 215,000 STOCKHOLDERS of 

Standard Oil Company (New Jersey) 
have just been sent the Company's 1949 
Annual Report. Some highlights are 
given here. 


The report covers the closing year of 
an eventful decade —a decade of violent 
action and change... of war, and war's 
results, of great shifts in people's living 
standards, and in their hopes and aims. 


It was a decade which put the strength 
and adaptability of American business 
to great tests. And proved that the 
American kind of business enterprise 
gets jobs done. 


To the oil business, these last ten 
years brought demands far beyond any 
past experience. 

Standard Oil Company (New Jersey) 
carried well its full share of this load. 
More new supplies of oil were found 
and developed than ever before. With 


them came more new processes, more 
new products, more new jobs and job 
opportunities. We took in more money, 
and paid out more—for wages, taxes, 
dividends, supplies —than in any previ- 
ous decade in history. And in that ten 
years almost four times the amount paid 
in dividends was invested in new facili- 
ties — strengthening the business to meet 
war and post-war needs. 

Like all sound American business, 
Jersey Standard got these results through 
skill, initiative, teamwork and the pro- 
ductive use of capital. Men who work 
in the business of their choice —free to 
think and make decisions —took actions 
which got results and got them in time. 

In reporting for 1949, this Company 
offers its stockholders not just the report 
of one business year... With it comes 
the hopeful assurance of strength and 
ability to meet the growing oil needs of 
free people in free lands. 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 


HIGHLIGHTS FROM THE 
1949 REPORT: 

(for the « lidated 
PRODUCTION — 957,000 barrels daily 
total (11% less than 1948) 

REFINING — 1,287,000 barrels daily 
total (7% less than 1948) 

SALES —1,363,000 barrels daily 
(slightly less than 1948) 

RESEARCH —$21,400,000 spent on 
scientific projects (6 per cent more 
than in 1948) 

CONSOLIDATED NET EARNINGS— 
$268.870,000 or $8.91 a share. This 
compares with $365,605,000 or $12.44 
a share in 1948. Total income $2,934,- 
686,000 (12 per cent less than 1948) 
PARENT COMPANY NET EARNINGS 
—(from which shareholders’ dividends 
are paid) $171,707,000 or $5.69 a 
share. This compares with $155,923,- 
000 or $5.31 a share in 1948. 
DIVIDENDS —$4.00 a share plus 
one share for each 50 shares held. 
EMPLOYEE RELATIONS — Again 
no work interruption due to labor 
difficulties. 


Copies of the full report will be 
gladly sent to anyone wishing full 
details. Write Room 1626, 30 
Rockefeller Plaza, New York 20, 
New York. 
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REFINER AUTHORS 


and OTHER PERSONALITIES 


PHILLIP W. WEST 


ical engineering at the University of 


Michigan in 1941 


Esso-LSU Team 
Contribute Article 


On Polarography 


Row ICATION of Polarography in 
the Petroleum Industry” by co-authors 
West and Hale, begins on page 109 

Dr. Cecil H. Hale is connected with 
the laboratories of Esso Standard Oil 
Company, Louisiana Division, at Baton 
Rouge, and Dr. Philip W. West is head 
of the division of analytical chemistry 
at Louisiana State University, Baton 
Rouge 

Dr. West, born in Crookston, Minn., 
received his elementary education in 
Minnesota and Idaho. For his bachelor 
of science and master’s degrees he at- 
tended the University of North Dakota 
(1935 and 1936). His Ph.D. in micro- 
chemistry was from the lowa State Uni- 
versity in 1939 

West served as assistant chemist for 
the North Dakota State Geological Sur- 
vey and was assistant chemist and bac- 
teriologist for the lowa State Depart- 
ment of Health. After graduating trom 
the State University of Iowa, he went 
to work for the Economics Laboratory, 
St. Paul, as research microchemist. He 
assumed the duties of his present work 
at LSU in 1940, and has been active 
in teaching, consulting, and research 


Work in Brazil 


In 1946, Dr. West went to Rio de 
Janeiro to collaborate with Dr. Fritz 
Feigl on research work on spot test 


analyses and on the development of new 


His research 


organic reagents activities 
have centered mainly on spot test meth- 
“ls of analyses and the application of 
coordination chemistry and orgamc re- 
agents to inorganic analyses, although 
he has been active also in developing 


the use of instrumental techniques for 


analytical work. He is active in the gen 

eral development of analytical chemistry, 

and is originator and chairman of the 


MARSHALL SITTIG 


F. A. ZENZ 


annual LSU Symposium on Modern 
Methods of Analytical Chemistry. He 
has written some 40 articles, including a 
book, and holds one patent. 

Recently, Dr. West was elected to the 
International Commission on New Re- 
agents and Reactions of the Interna- 
tional Union of Pure and Applied Chem- 
istry and he is a Collaborating Editor 
of Mikrochemie vereinigt mit Micro- 
chemica Acta. He will visit leading labo- 
ratories during June and July of this 
year in Europe, and will address the 
first International Microchemical Con- 
gress 

He admits to many vices, 
billiards, golf, swimming, and 
shooting with small bore rifles. 

Photo and biographical data of Co- 
Author Hale were not available. 


Home Basement Lab 
Scene of Research 


including 
target 


| IXICALLY, outside interests 
are “in” for Fred Zenz who authored 
“Screen Skirted Bubble Caps,” page 103 
In the same home basement laboratory 
wherein he carried out his masters thesis 
research, Zenz continues research as a 
hobby. During the past four years, since 
receiving his B S. degree in chemistry 
from Queens College and M. S. in chem- 
ical engineering from New York Univer- 
sity, Zenz has been associated with Hy- 
drocarbon Research, Inc., as a chemical 
engineer devoting the major portion of 
his time to process development. His 
earlier experience was with the chemical 


engineering division of The M. W. Kel- 
logge Company 
During war years, Zenz served as a 


chemical engineer with the rank of tech- 
nical sergeant in the special engineer de 
tachment of the army service forces’ 
Manhattan Project employed in the 
process development department = Kel- 
lex Corporation and Carbide 


and Carbon Chemicals Company, Oak 
Ridge, Tenn 

A member of the American Chemical 
Society and the AIChE, Zenz is author 


of several other chemical 


engineering 
articles 


Cc. W. WORK 


Work Describes Meter . 


W. Work, of Haga 
Corporation, Pittsburgh, contributed th 
article beginning on page 89, “Uniq 
Characteristics of Ring Balance Flo 
Meters.” 

After being graduated from the Un 
versity of New Hampshire in 191 
Work joined the Westinghouse organi 
zation at Pittsburgh. In 1924 he becam 
a field engineer for Hagan in the Pitt 
burgh area. At present, he is direct 
of publicity, supervising preparation 
technical literature for sales and servic 


INDUSTRIAL LEADER—For “notable 
in the field of industrial management,” J. Ho: 
ard Pew, Sun Oil Company director and fo 
president, receives the Vermilye Medal a 
scroll from Richard T. Nalle, president of 
Franklin Institute, Philadelphia. Occasion of t! 
award, made biennially by the institute, wos 

annuel Charlies Day Lecture May 17 at whic 

Pew (left, below) was speaker. 
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five EFFICIENT HEAT 


LUMMUS FEED WATER HEATERS and HEAT EXCHANGERS— 
Left to right, this installation consists of (a) high pressure feed 
woter heaters: design pressure of 1,100 psi, tested at 2,200 psi 
on the tube side — effective surface areas, 935 and 1,355 
sq. ft. respectively; (b) intermediate-pressure heoter, with 
effective surface of 1,310 sq. (c) low-pressure heater 
effective surface 1,750 sq. ft. 


LUMMUS STEAM JET REFRIGERATION UNIT—This 350-ton 
unit, shown before insulation and painting, is installed in the 
wax de-oiling unit of a large modern refinery. Furnished com- 
plete with surface-type condensers and all control equipment, 
this Lummus unit is arranged so thet any single booster or 
bol 4 combinat of boosters can be operated at re- 
duced tonnage 


f TRANSFER EQUIPMENT 


To serve most efficiently in power, refinery, or process plant, heat- 
transfer equipment must combine enlightened design with superior 
materials and high-calibre workmanship. Just such a “formula” is 
realized in each of these five units, representing some of the many 
types of equipment which Lummus designs and builds to help raise 
the output and lower the costs of industry. 

Lummus, which operates its own manufacturing plant, has an 
unusually valuable background of experience to apply to your heat 
exchanger requirements. Throughout the world, Lummus units are 
operating economically through wide temperature ranges and 
pressures varying from near-total vacuum to 4,000 psi. 

Special-design or standardized, the best formula for efficient heat 
transfer in your plant is “designed and built by Lummus.” 


LUMMUS MULTILOK CLOSURES—This catalyst reactor is one of many types of high- 
pressure equipment with Lummus patented Multilok Closures. These trouble-saving, cout 
saving closures are used on feed water heaters and on refinery, « l, and g 
industrial high-pressure units with both stationary and floating heads. 


LUMMUS EVAPORATORS — Lummus 
hope this package unit within space 

the deaer- 
ating feed prehecter, the evapora- 
tor condenser, the condensate re- 
ceiver, and the contro! equipments 
all on common supports with the 
evaporator. Evaporators of this type 
are continuously producing vapors 
with less than 1.0 p.p.m. solids con- 
tent when the total solids in the shell 
liquid is maintained at 3,000 p.p.m. 


(rue LUMMUS COMPANY 
Heat Exchanger Division 
38¢ Madison Avenue, New York 17, N. Y. 


LUMMUS CONDENSERS —This 27,500-square-foot, 2-pass, nondi- 
vided woterbox-type surface condenser is a part of a Lummus in- 
stollation for a southern utility. It was furnished complete with 
2-stage, twin-element air ejector and single-stage priming ejector. 


LOOK TO LUMMUS for Steam Surface Condensers e Evaporators ¢ Feed Water Heaters e Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors ¢ Steam Jet Refrigeration e Barometric Condensers e Heat Exchangers e Process Condensers @ Reboilers 
Steam Generators (Indirect Fired) e Fuel Oil Heaters @ Lubricating Oil Coolers @ Pipe Line Coolers e Jacket Water Coolers 
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HOW TO— 


Make Safety Shield 


tor Welding Helmet 
A SHIELD of clear plastic bolted to 


the chin rest of an electric welder’s hel- 
met provides protection during chipping 
operations and eliminates the time lost 


in removal of the and substitu 
tion of satety goggles. The shield is illus 


trated in the accompanying photographs 


helmet 


HOW— 


the welder has run a bead of 
metal on the work, the scale, formed 
during the fusing of the metal, must be 
chipped away before the next bead is 
run. Previous to use of the attached plas- 
tic shield, the welder had to remove his 
helmet and slip on a pair of goggles for 


Insulation Prevents Freezing and Overheating 


A SINGLE ap 


plication of insu 
lation at a chemi 
cal plant is 
ing simultaneous 
ly to guard against 
reezing and pre 
vent 


serv - 


overheating 
in a compressed 
air line and a caus 
tic soda line, and 
to control heat loss 
im a steam line 
The 
technique used in 
this type of appli- 
cathon ts indicated 
in the 
tional 


insulation 


CTOSS - 


drawing 


ASPHALTIC ROOFING -FELT 


The steam lime is 
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such as erease 


wiched 
are cut and shaped around the three pipe 
lines 
place with 


protection from flying chips. This ar- 
rangement was time consuming and in- 
convenient to the welder, since he must 
put on and take off the helmet and 
goggles a number of times each day. In 
an attempt to correct this situation, some 
welders wear the goggles pushed up on 
their forehead under 
the helmet while weld- 
ing. This method, 
however, is not satis- 
factory because fog- 

ging of the lens and 
the numerous straps 
around the head be- 

come annoying quickly 
During welding, the 
plastic shield swing 

up into the helmet t 

such position that i 

does not becom 

fogged. After welding 
when the helmet if 


tilted back, the plastie® 
shield is swung 
helmet for 


out of the 
protection 
Photographs and ma¢ 
terial courtesy of “Com) 
Your Ideas” ommittee,s 
Esso Standard Oil 
pany, Louisiana Divi- 
sion, Baton Rouge 


Photograph ot left 
shows welder using hel 
met equipped with 
plastic shield for satety 
in chipping welds. 


insulated to a thickness which 
of enough heat 


the caustic 


permits 
to prevent treez 
ing of soda and the moisture 
in the When the pipe 


trio was encased in an overall covering 


escape 
compressed ait 


of mineral wool, the process hnes were 
prevented both from treezing and 
Further, the steam line was suf 
insulated by the double layer to 
heat loss to the atmosphere 


over 
heating 
ficiently 
prevent 


Overheating of the process lines during 


the summer is prevented by this insula 


thon-within-insulation technique 


extraneous material 
and dust from the J00-f 


After removing 


pipes, one-inch molded sectional pipe im- 
sulation is applied over the 
tace of the two-inch steam pipe with the 
sections tightly 
curely held in place by metal bands 


entire sur 
butted together and 


Second, mineral wool blanktes, sand 


between facings of wire mesh, 
then wired in 
galvanized wire 


Abutting ends and edges of the blankets 


blanke ts are 
16-zauge 


he 


© 
j 
Pe 
ee 
4 
| 
= 
3 
R AND WIRED IN 
PLACE OVER MESH ) 
ay 
a 
’ 
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are tightly laced together with 16-gauge 
galvanized wire woven into the mesl 
coverings. To complete the outdoor in 
asphaltic roofing-felt 
around the centers 
wrapped around 


stallation 
wrapped 
galvanized 
felt and tightly 
material courtesy 
eral Wool Institute, 
nue, New York City 


HOW TO— 


Make Rotating Basket 
To Clean Small Parts 


HE time required to clean many 


small parts in refinery shops can be 
reduced simplified by a rotating 
cage-type Materials for 


wires 
secured. Drawing 

of the Industrial Mis 
441 Lexington Ave 


and 


cleaner con 


struction of the cleaner include two cir 
cular plates for the ends of the cage, 
eizht metal bars welded to these ends 
to support hardware cloth covering, and 
a pin welded to the center of each end to 
serve as an axle. One panel of the cage 
is hinged to allow insertion and removal 
of the parts 
The vat 


contaming the cleaning solu 


Equalizes Fuel 
How to Burners 


THE PHOTOGRAPH AT RIGHT illustrates the 


method employed in a g plant to supply 
fuel gas to the burners of @ rich oil heater 

A double header extends the length of the 
heater as shown. One side of the header, or 
loop, serves as the manifold to which the indi 
viduo!l burners are connected. The lower side 
of the loop supplies gas to the burners farthest 
from the fuel inlet line at the left end and at 
two intermediate points in the manifold header 
Intermediate connections between the headers 
also serve as supports for the manifold. This 
method provides equal gas flow to each burner, 
which simplities setting and adjusting 


tion in which the cage is rotated, is built 
of sheet metal. It is suspended between 
angle-iron supports, which are notched 
for the axle pins. When the cage is 
loaded with small parts to be cleaned, it 
is lowered into the vat so that the axle 


HOW— 


pins are in the lower notches. Then the 
cage is rotated to clean the parts. After 
the parts have been cleaned, the cage 1s 
raised until it is supported in the upper 
notches, and the parts are allowed to 
drain before removal 


Special Skids Aid Pipe Handling 


G: NERALLY, heavy lengths of pipe 
are handled by motorized equipment; 
however, mm process units, space restric- 
trons otten pro- 


positioning the pipe 
The chain clamp is intended for use 
with smaller pipe without flanges, which 


hibit use of such 
equipment and 
other methods 
must be employed 
The specially fab 
ricated skid, illus 
trated in the draw- 
ing, simplifies 
handling of the 
pipe and reduce 
positioning time in 
those areas where 
motorized equtp- 
ment cannot be 
used. An air tug 
ger is used to pull 


the skid 


SCRAP PIPE 
RUNNERS 


The skid is built a 


ATTACH TUGGER LINE 


of pipe with the 
ends turned up for 
runners and 
bridged, or spaced, 
by lengths ot 
angle iron, which 
support the pipe 
Iwo skids, one at 


NOTE: ONE SKID REQUIRED FOR EACH END OF PIPE 


GUARDS TO PREVENT 
SIDE-SLIPPING (2 REQUIRED) 


CHAIN CLAMP 
PRIMARILY FOR 
SMALLER SIZED PIPE 
WITHOUT FLANGES 
TWO OR MORE SMALLER 
ENGTHS MAY BE SKIDDED INTO 
POSITION SIMULTANEOUSLY 


each end, is re- 

quired for each length of pipe. As shown 
in the drawing, the pipe flange is fast- 
ened to the front end of the skid by a 
bolt through the angle iron bridges. At 
the rear of the skid, a guard is welded 
to each side of the bridging angle iron 
to prevent side slipping of the pipe 
Since both ends of the runners are turned 
up, the skid can be moved backward in 


cannot be bolted to the skid; however, 
it serves as a safety clamp on larger 
flanged pipe. The line from the air tug 
ger is attached to a ring provided in the 
center of the front space bar 

Sketch and material courtesy of “Coin 
Your Ideas” Committee, Esso Standard 
Oil Company, Louisiana Division, Baton 
Rouge 
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Accurately made 
to close 
tolerances 


Ample 


€ 


No wrinkles 
on inside corners 


No Wrinkles... 
No Gracks... No Blowouts! 


no place for leaks in THIS heat exchanger gasket 


KE A CLOSE LOOK at the Goetze heat ex- 
changer gasket shown above. Note the ab- 
sence of cracks on outside corners . . . of wrinkles 
on inside corners . . . the uniform width of the 
ribs . . . the generous overlap of the metal jacket. 
Attention to such important details is typical 
of the kind of care that goes into the forming of 
these custom-made gaskets. It is the secret of 
their dependable service—why you can count on 
them to stay on the job indefinitely without leaks 


or blowouts. And it’s the reason they pay off in 
terms of less down-time and in the savings that 
result when gaskets don’t have to be replaced 
at frequent intervals. 

You can have Goetze heat exchanger gaskets 
made in any size or shape. Estimates and recom- 
mendations will be furnished promptly on re- 
quest. Write Johns-Manville, Box 290, New 
York 16, N. Y. 


| Johns-Manville 
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LUNKENHEIMER 
VALVES 


@ Preferred for dependability 
and their low cost upkeep, 
LUNKENHEIMER VALVES 
are used wherever oil is 
produced, processed or 
transported. Available 
in hundreds of types 
and patterns . . . globe, 
gate, angle and check valves 
for all pressure and temper- 
ature requirements .. all of 
the highest quality. 
LUNKENHEIMER Distribu- 
tor Service, in every oil pro- 
ducing center, is another 
reason for the popularity of 
LUNKENHEIMER VALVES 
throughout the petroleum in- 
dustry. 


THE LUNKENHEIMERCS: 


QUALITY” 


CINCINNATI 14, OHIO, U.S.A. 


BOSTON 10: Pt ADELPHIA 34 


Lunkenheimer Gate Valves in a 
Texas Natural Gas plant. 


@ \unkenheimer “King Clip" Volves on 
a heoder at production tank battery, 
Texas refinery. 


Easy-to-service “King Clip” Valves 
shown on production facilities of an 
Oklahome producer. 
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About EQUIPMENT and 
SERVICE Suppliers 


Greene 


Clark Bros. Co., 
has transferred J. E 
staff at Houston where he will be sales 
engineer with the Turbo-Machinery Di- 
vision. R. M. Greene succeeds McCarthy 
as manager of the Turbo-Machinery 
Technical Service Department 


Inc., of Olean, N. Y., 
McCarthy to the 


McCarthy has been an application en- 
gineer in the Turbo-Machinery Division 
of Technical Sales since 1946. He grad- 
uated from Cornell University in mech- 
anical engineering 

Greene is a graduate of the school of 
mechanical engineering of the Cooper 
Union. He was previously employed in 
the service department of Foster Wheeler 
Corporation 


T. F. Killeen Company Named 
Hammond Iron Agent in N. Y. 


Hammond Iron Works, Warren and 
tristol, Pa., has announced the appoint- 
ment of T. F. Killeen Company, Buffalo, 
‘. Y., as its western representa- 
tive 
Iron fabricates and erects 
tanks of cone roof, breather, 
sphere, spheroid, floating roof and vapor- 
lift design, and also gas holders, ele- 
vated water tanks, steel and alloy plate 
work. 


Hammond 
steel storage 


Electric Machinery Names 
President and Executives 


R. H. Olson, formerly vice president 
in charge of sales, has been elected pres- 
ident of Electric Machinery Manufac 
turing Company, Minneapolis. He suc 
ceeds W. H. Feldmann who joined 
Worthington Pump and Machinery Cor- 
poration as vice president in charge of 
sales. Electric Machinery is a subsidiary 
of Worthington 

A. P. Burris, formerly manager of 
the New York sales district, was elected 
vice president in charge of sales for 
Electric Machinery to succeed Olson 
» L. Shawley, New York office, has 
been appointed New York district sales 
manager 


Olson and Burris are both graduates 


June, 1950 


A Gulf Publishing Company 


in electrical engineering from the Uni- 
versity of Minnesota, joining Flectric 
Machinery in 1919 and 1930 respectively. 
P. L. Shawley is a graduate of the Uni- 
versity of Michigan in electrical engi- 
neering and has been with EM since 
1927 


Succeeds as Sales Manager 
Union Carbide and Carbon 


E. W. Connolly has been appointed 
sales manager of the Detroit district of 
Haynes Stellite Divi- 
sion, Union Carbide 
and Carbon Corpora- 
tron 

( onnolly is a grad- 
uate mechanical en- 
gwineer of the Univer- 
sity of Detroit and 
has been associated 
with the Haynes 
Stellite Division for 
11 years as sales en- 
gineer in the Detroit 
district. He succeeds 

D. Gunther, whose 
retirement recently 
was announced 


for grating 
and stair treads 


Send for your copy Joday 


. flooring, 


WHATEVER your grating problem . . 


William T. Hack has been named 
manager of the product development di- 
partment of Ethyl! 
Corporation. A_for- 
mer member of the 
product development 
staff, he first joined 
Ethyl in 1946 and re- 
signed two years 
later to accept ap- 
pointment as director 
of the chemical and 
rubber division of the 
National Security 
Resources Board, 
Washington, D. C 

For six years prior 
to the war Hack was Hock 
an engineer with Car- 
bide and Carbon Chemical Corporation, 
South Charleston, W. Va. Later he was 
with the office of rubber reserve 

A native of New York, Hack was 
craduated from Princeton im 1935 with 
a B. S. degree in chemical engineering 
and attended the graduate school of bus 
iness administration at Harvard 
University 


ALCOA Assumes Operations 
Of American Magnesium 


Manufacturing activities of American 
Magnesium Corporation, the magnesium 
fabricating subsidiary of Aluminum 
Company of America (ALCOA), have 
been assumed by ALCOA. American 
Magnesium becomes inactive 

Operations of American Magnesium 
Corporation have been conducted at 
Cleveland, Ohio, and Buffalo, N. Y., and 


BLAW-KNOX 
ELECTROFORGED 
STEEL STAIR TREADS 


catwalks, stair treads, bridge surfacing, sidewalk 
doors, subway gratings, or any of the hundred and 


one uses for any industry . . . you'll want this big new 


Bulletin for complete information on construction 


details and ail the advantages of Blaw-Knox Steel 


Gratings. Ask for Bulletin 2296. 


BLAW-KNOX DIVISION of Biaw-Knox Compony 
2005 Farmers Bank Bidg., Pittsburgh 22, Pa. 


BLAW-KNOX 


Publication 


Designed fer tremendous 


trated); twisted cross 
ing, er abrasive nesing 


ELECTROFORGED 
STEEL GRATING 


able wit 
or 


For Ethy! Corporation 
‘| 
Mechanical Engineers Named 
For Turbo-Machinery Division 
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PRICED to compete with conventional plug 
type valves. Interchangeable with Ameri- 
con Standard Steel Wedge Gate Vaives. 
Wrench-Operated; Direct Handwheel- 
Operated; Worm Geor-Operated; Sizes 
from 1” to 16". Write for our Cotalog No. 
600 and Price List. On request, we will be 
glad to quote on larger sizes above 16”. 


NEW ORLEANS 15, U. 5. A. 


will be continued there under ALCOA 
management. Additional megnesium 
fabricating activities are conducted by 
ALCOA at several other locations, and 


these operations will continue 
Inasmuch as ALCOA'’s sales depart- 
ment has been the sales agent for 


Magnesium, there will be no 
activities except that 
directly all ship- 


American 
change in selling 
ALCOA will invoice 
ments of magnesium products 


New District Sales Head 
Thomas Whelan, Jr., has 
pointed district sales 
manager tor the 
Houston office of 
The Patterson Foun- 
dry & Machine Com- 
pany, East Liverpool, 
Ohio, according to 
Richard L. Cawood, 
company president 
Whelan, who for- 
merly was associated 
with C. F. Braun 
Company, in the de- 
sign and sale of proc- 
essing equipment, 
will maintain head- 
quarters at 2405 San 
Jacinto Street, Houston 4 


been ap- 


Whelan 


New Sims Disc Pump Valve 
Promises Greater Advantages 


The Sims Pump Valve Company 
“visual demonstrator,” mounted in a 
Jeep station wagon, is making the 
rounds of process plants, showing the 
utility of their products in solving pump 
ing problems. According to the manu- 


facturers, their inclined port rotating 
disc pump valve cuts down turbulence, 
pulsation, and valve slam, resulting in 
overall improvement in reciprocating 
pump capacities and increased seat disc 
life. Phil Giraldi, Texas area manager, 
with headquarters in the M&M Building, 
Houston, ts handling the group demon- 
strations, which can be arranged on re- 
quest 


Armstrong Cork Elects 
President and Officers 

C. J. Backstrand has been elected pres- 
strand and H. W. Prentis Jr. chairman 
of the board, Armstrong Cork Company 


Prentis has retired as president after 
serving 16 years in that capacity. (See 
page 176, May PR). Kenneth O. Bates, 


On the job 


operates under the toughest conditions 


specifications, TRY SUPERIOR! 


throughout the industry! 


You find SUPERIOR equipment wherever efficient, modern 
operation is needed. Why? Because the industry knows thot 
we manutocture retinery and gasoline plant equipment that 


At SUPERIOR your plans, too, receive the careful attention 
and skilled workmanship that meets strict code and customer 


Every job we do is a SUPERIOR job! 


ALSO 
FRACTIONATING TOWERS + HEAT 
EXCHANGERS + SCRUBBERS AND 
RETUBING OF HEAT EXCHANGERS 


API-A 
AND ASME 


NATIONAL BOARD 


P 
COOE 


CERTIFIED BY 


Amarillo 3-4395 


@ 


For information or estimates call 


SUPERIOR MANUFACTURING COMPANY 


THE EDWARD SOPH CO. 


Corrosion Resisting Equipment 
For the Petroleum and 
Chemical Industry 


re CENTRIFUGAL AND 
PROPORTIONING PUMPS 


Houston 2, Texas 
726A M&M Bldg. 
Phone Charter 4-8189 


PIPE 
VALVES 
VESSELS 

FITTINGS 
PLASTICS 
CERAMICS 
RASCHIG RINGS 


Tulsa 5, Okla. 
202 E. 18th St. 
Phone 3-6659 


PLUG 
* 
Department 
{ 
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JOINTS 


The importance of D-F S-E to you may be measured in 
dollars. Maintenance costs are reduced to a minimum. Initial 
cost is amortized over a long life. Case histories show 
BADGER D-F S-E EXPANSION JOINTS installed in the 
early thirties are still on the job. 

D-F S-E could mean definite financial savings effected 
actually D-F S-E does mean *Directed-Flexing Self-Equal 
izing. Directed-Flexing, an exclusive construction feature in 
Badger Joints, is a combination of an all-curve corrugated 
member and correspondingly shaped Self-Equalizing rings 
which not only limits the movement of each corrugation but 

also progressively controls each in 
crement of movement over the area 
of each corrugation. This construc 
tion eliminates localized stresses 
which cause metal fatigue and 


break-downs. 


Send today for new 24-page catalog 
All-curve flexing guarantees longer life 


flex like this... not like this ... 


..« this stress-free 
flexing principle 
exclusive with 
Badger. 


LIVV 


HEATED 


COMPANY 
230-260 BENT STREET CAMBRIDGE 41, MASS. 
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Roche 


Tet 


SEEING /S BELIEVING WITH 


STAINLESS STEEL 

DIAL THERMOMETERS 

Extremely sensitive, accurate and durably made of high 

quality stainless steel, you can depend upon Rochester 

Dial Thermometers to indicate temperature changes 

quickly in all types of service. There is no squinting at 

hard-to-see mercury columns. Big, bold dials permit you 

to take readings at a glance. You see quickly . . . and can 
believe what you see! 

The new precision bi-metallic element is extremely 
sensitive, quickly reflecting temperature changes. It is 
free from indicator vibration and extremes in temper- 
ature do not cause distortion. Rugged construction guar- 
antees long life. All exposed parts are stainless steel. 

Rochester Dial Thermometers are available in many 
types, stem lengths and scale ranges. For specifications and 
prices on these or any other combinations, mail form. 


No. dial No. 17502” dial No. 18256" dial 
Seem lengths 31)", 6”, 9, 12”, 15”, 18", 24” 
One piece Sockets—to fit all stem lengths 
TEMPERATURE RANGES 
Centigrade 
—70 te 160°C. 
—10 to 110°C. 
0 te 150°C. 
0 te 300°C 
100 te 400°C. 


Fohrenheit 
—50 to 120°F SOte 350°F. 
—70 to 150°F 
0 te 200°F 
© to 300°F. *200 te 1000°F 
30 te 240°F 


*Not rec 


ded for « 


GUARANTEED ACCURACY 


| ROCHESTER MANUFACTURING CO., INC. | 
1 38 Rockwood St., Rochester 10, N. Y. 

We require dial thermometers with temperature range | 
of dial; stem | 
Please quote | 
Name Tide ! 
Company 
Address 
City 


| 
~ 

> ay 
z-60 F 210 
Gaia aa \ 
be 

; 
i 
| 
4 
ommen ontinuous operation above 800°F. 
COLD 
* 


SEE 


WHAT'S GOING ON 


PYREX 


BRAND 
SIGHT GLASSES 


PYREX brand sight glasses pro- 
vide sharp visibility in safety on 
such equipment as pressure vesscls, 


stills, reaction kettles, ovens, 


furnaces, evaporators, etc. 

PYREX brand glass gives you 
three exclusive advantages. (1) 
Thermal endurance under rapid 
temperature changes. (2) Chemical 


resistance to all acids except HI 
3) Transparency throughout long 
service life | 
Call your nearest Warchousing 
Distributor. He stocks PYREX | 
brand sight glasses, gauge glasses, 
oil cup and lubricator glasses and | 
MACBETH brand flat gauge 
glasses. 


CORNING | 


GLASS WORKS 


re-elected vice president, was designated 
executive vice president 

tackstrand, with Armstrong since 
1921 
the 
de nt, 

Prentis, a former president of the Na- 
tional Association of Manufacturers, 
joined Armstrong in 1907 and served as 
company’s first advertising manager 
and vice president, and was general sales 
manager of the floor division 

Bates, first a student salesman in the 
floor division, has also been general man- 
ager of the floor division, vice president, 
and a director 


Fisher Governor Company 
Manufacturing in England 


the 


Fisher Governor Company, Marshall Institute of Technol- 
town, lowa, has established a new office wy and has been with 
and plant in London, England, for the the company 
manufacture of controllers and regula- years 
tors. Products marketed by Fisher Gov- 1937 and a director in 


floor division, director, vice presi- 
and first vice president 


ernor Company, Ltd., are manufactured 


by 
the 


that 
parts are available from either the Mar- 
shalltown or London plant 

Address of the new office and plant service office in 
is Lewisham, London S. E. 13, England the 


Chiksan Names Southern Agent 


made in the U. S. Interchangeable 


North and South Carolina territories RB 


of Chiksan Company will be covered by 
Robert S. Hudgins, Ir, newly named 
representative. The Southern Corpora- 
thon, 
sent 


Hamilton 
Inc., 


solidated- 


ford, 


and 


San Francisco and 
fices and the warehouse at Los 
Angeles 

The 


Merrill, 


This di- 


new office 
tiddle, Ir 
Omwake, Jr 


Oregon, Idaho, 


Becomes Vice President 
Manning, Maxwell & Moore 
has served as general manager of vice president and 
director of Manning, Maxwell & Moore, 
has been appointed vice president 
in charge of the Con- 
Ashcroft- 
Hancock Division of 
the company 
vision operates man- 
ufacturing plants in 
Bridgeport and Strat 
Conn., Water 
town, Mass., Tulsa, 
a service and re- 
pair plant m 
City, 
Me rrill is a gradu- 
of Massachusetts 


He was elected a vice president in 


1949 


Elliott Brothers (London), Ltd., to Leeds & Northrup Opens 
same specifications and standards as N 
ew Seattle Headquarters 
Leeds & Northrup Company, Phila- 
delphia, has opened 
Seattle, 


Los 


a new 


is staffed by Stratford 
and Ira F 
Washington, 
British Columbia 


manager, 
services 


Charleston, will continue to repre- Engi T sf j 


Chiksan in the pulp and paper in- 


dustry in these states. R. S. Stover 
Company has been appointed to the Herndon will 


states of Lowa and Nebraska. headquarters of 


As 


devlopment 


engineer 


to 


supplementing 


Fort Worth 
National Supply 


Merrill 


sales and 


Angeles ot- 


Thomas B 


CAPACITY WITH... 


Clark 


STEAM TRAPS 


@ It pays to be curious about the efficiency of the 
steam traps you are using. Are you getting the 
value you can and should get in terms of drainage 
capacity? Or are you paying a premium for the 
capacity you require? 

Clark DUO-STEP is a mew idea. It actually gives 
Clark Steam Traps dowble the drainage capacity 
of old-fashioned taps of equal size. And that 
means dowble value! 

Find out about DUO-STEP teday—and save the 
difference! 


SEND FOR THE STORY ON CLARK 


p-UP/ 


STEP 2 
opens orifice 
completely 


DUO-STEP LEVERAGE TODAY! 


STEP 1 
crocks the 
orifice 


THE CLARK MANUFACTURING CO. © 1847 East 38th St., Cleveland 14, Ohio 
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for any heavy 
production job 


Scoring on three important points;—scientific design, 
tugged construction and proper installation, Layne Well 
Water Systems are generously qualified for the heaviest 
production jobs on record. Furthermore, once installed, 
these systems keep right on providing good service for 
years and years. Records show that upkeep cost, in the 
majority of installations, is almost non-existent. All installa- 
tions are exclusively by Layne Associated Companies whose 
engineers and field crews are widely experienced and 
thoroughly qualified. All contracts cover the job com- 
plete, including the final testing of the unit to assure 
Layne engineers and the buyer that the System is satis- 
factory in every way. For further information, catalogs, 
folders, bulletins etc., address 


LAYNE & BOWLER, INC. 
GENERAL OFFICES, MEMPHIS 5, TENN. 


WELL WATER SYSTEMS 


VERTICAL TURBINE PUMPS 


TED Co.. Stuttgart. Ark. Layne-Atiantic Ce., 

Norfolk, Va. Layne-Central Co.. Memphis. Tenn. * Layne-Northers Co., Mishawaka. 

Ind. * Layne-Logisiana Co.. Lake Le. © Low w Monroe 
yne-New York : 


Texas « 
Minnesota Co 
International 
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WILSON - DUDGEON 
Model 50 
Refinery Expander 


YOU CAN BE SURE of fast easy 
rolling and solid seating of furnace, 
still and other heavy wall tubes with 
the ially designed self-feeding 
and parallel rolling Wilson-Dudgeon 
Refinery Expander. These expanders 
are available in multi-roll types, with 
and without flare rolls, thrust collars 
and “ironing-out” attachments. There 
is a Wilson-Dudgeon Expander avail- 
able for any type of refinery fitting. 


...With the 
WILSON EP Series Air Motor 
and Model R Cutter Head 


YOU CAN PUT refinery equipment 
back “on the line” faster with the 
Wilson EP Series Air Motor and 
Mode! R Cutter Head. Size-for-size, 
the Wilson “EP” can develop up to 
40% more power than ordinary 
motors. This extra power permits 
faster cutting action to remove hard 
heavy deposits in a hurry . . . even 
from w with large diameters. 
The “R” Cutter Head 

cutter pin bearings . . 
faster cutting speeds .. . 
feeding and non-tracking. 


Medel 50 
Refinery 
Exponder 


renewable 
. works at 
is self- 


your Wilson repre- 
information on this 
time-saving, ical tube i 
equipment. Ask for Bulletin 380 on Tube 
Expanders, 47A on Tube Cleoners. 


THOMAS C. WILSON, INC. 


21-11 44th AVENUE, LONG ISLAND CITY 1, HW. Y. 


WRITE TODAY—or see 


we 
eee wi e 
| 
li 
rd a 
on 
— 
j 
4 
2 
| 
4 
Air Motor 
with Model CABLE: TUBECLEAN, New York 
a 
Hous * Layne Weeters Kansas ty Mo * Layne 
Minneapolis, Minn. International Water Corporation. Pittsburgh. Pa. © 
Water Supply. Lia Londen. Ont. Layne-Hiepane Americans. 5. A 
Menice. DF. © General Filter Company. Ames. lows 
Mi 
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e Company. Herndon, who has formerly Heads New Houston Office 
| e been with the company in Houston, is Of Witco Chemical Company 


an engineering graduate of Rice Insti- Witco Chemical Company has estab- 


e tute. He came to National Supply iM  jished an office in the M. & M. Building, 
1936 after a year with Gulf Pipe Line Stemctem with Alan 
Since that time he has served the former = (-, sia in eh - we 4 
firm in technical and sales assignments 


Craig has worked 
in the domestic and foreign fields. with Witco since 


1946, following his 
on? Grefco Appointments from he U 


¢ Albert E. Bickell has been appointed S. Navy. During the 


r\y assistant district sales manager of Gen- war he was in charge 
rapP eral Refractories Company's Pittsburgh 4 the aviation radar 
office Bickell received his degree im school in Jackson- 

7 Metals end Finishes engineering from Penn State in 1936, ville, Fla. He was 
and was assigned to General Refrac- graduated from 

Strapping designed to lest the tories’ Buffalo sales office in February, Lafayette College in 


lifetime of the insulation. 1937. In 1947 he was transferred to the 1939, and spent two 
Available types: Philadelphia office years with Glidden 
MONEL COPPER George L. Peck, who has been with Company as a pro- 
BRASS ALUMINUM the General Refractories Pittsburgh sales duction supervisor 
STAINLESS—TYPES 304 and 316 office since 1948, will replace Bickell in hefore joining the Navy 
GALVANIZED STEEL the Philadelphia office Witco’s New York offices are located 


Alse Teeols fer application. at 295 Madison Avenue 
Bird-Archer Canadian Agent 
Graver Water Conditioning Company 
The Chain Belt Sales 


has appomted Bird-Archer Com- 
pany Limited as its Canadian repre- Marshall E. Cusic has been named 
sentative district sales engineer of Chain Belt 
The Bird-Archer organization has Company with headquarters in Pitts- 
modern laboratory facilities at its plant burgh. Cusic, a graduate of Purdue Uni- 
at Cobourg, Ont. The company’s main Versity with a degree in mechanical 
office is at Montreal. The Graver Water ¢®&ineering, joined Chain Belt in 1937 
He was first assigned to the methods 


Conditioning Company is a division of 
Graver Tank & Manufacturing Com and standards department of the Rex 
Chain and Transmission Division of 


pany, Ine 
which he was later assistant sales man- 
ager 


Chaplin-Fulton’s New Address 
Formerly at 38 Penn Avenue, Pittsburgh, 
The Chaplin-Fulton Manufacturing Com Cochrane Eastern 
pany is presently located at 5800 Grand Ervin J. Bookout has been appointed 
Avenue, Neville Island, Pittsburgh 25 eastern sales manager by Cochrane Cor- 


Chemical Refining of Petroleum 


By VLADIMIR A. KALICHEVSKY 
Develop Leborat Socony-Vacuum Corpn. 
Author of “Modern Methods of Refining Lubricating Oils” 

and BERT ALLEN STAGNER, Ph.D. 

c it ond ® h Chemist; 
Member, American Institute of Chemical Engineers 

Asarco Sheet Lead @@e@ All commercial weights and Ne. 63 
American Chemical Society Monograph, 
sizes. Chemical... Tellurium Chemical... Antimonial ged 


: Asarco Lead Pipe... All commercial sizes. Special The rapid development of petroleum  technolog has 
; necessitated a revision of the original volume publis 1ed in 
sizes on request. Chemical Tellurium ( hemical  Antimonal 1933. The newest practice in regard to treatment with sulfuric 

acid, tetraethyl lead, octane ratin etc.. is descri 
Asarco Lead and Lead Lined \ahes detail. The present emphasis on ail phase t 
iwmportant subject makes this book a particularly 


especially since the petroleum problem today 


is rather one 
© © © Split Type “Y™ ond “Angle”, Standard “Y™, Gate, Check, of refining capacity than of crude production. For this reason 
Hard Lead “Y", Plug and Seat technica! improvements are of the utmost importance for the 
pressing problems of national defense 


Asarco Lead Fittings. @ © Elbows, Crosses, Tees, CHAPTERS 


"Y's", (with plain ends, with flanges on. or for fanging in the Prof of P 
held). Chemical and Antimomal T rate with Sulfuric Acid Inhibi of a ph Oxi- 
dation of Petroleum Prod- 
en ulfide: very ucts. the: ens 
Asarco Lead Wool... 1/8” rope io 50 Ib. waterproof bags and Manufacture of Sul- Gums and Cracked Petroleum 
furie Acid Products 
gents i ils. tiona 
sation of nial S . Supplementary List of United 
Castings to speesfication and Reduction of Total Sul- thates Patents on Petroleum 
See Federated also for Lead Lined Pipe leum “ Patent. Author. Subject 
Refining by Adsorpti Indices 


Lead Lined Fittings, Lead Lined Flanges 


SEND ORDERS TO 


THE GULF PUBLISHING COMPANY 
P.O. BOX 2608 HOUSTON, TEXAS 
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are your 
@ STILLS 
DRYERS 
@ EVAPORATORS 


@ CRYSTALLIZERS 
PROCESS VESSELS 


OPERATING AT VACUUMS 
LIMITED BY THE VAPOR 
PRESSURE OF THE CONDENSATE? 


Many stills, dryers, evaporators, crystallizers and other 
processing vessels are operating at vacua limited by the 
vapor pressure of the condensate. This means on the aver- 
age an absolute pressure of about 2.0” Hg. Most owners of 
such equipment do not realize how practical and economical 
it is to put a Booster Evactor in the line between the vessel 
and the condenser and intain an absolute pressure of 
0.5”, 0.25” or even lower. The benefits of this higher 
vacuum in improving quality and capacity are often very 
substantial. 


The steam jet type of vacuum pump has continually 
ained in favor for high vacuum in industrial process work. 

© total absence of moving parts is a big advantage and 
means many years of service, with no maintenance cost. 
Available in single, two-, three-, four- and five-stage units 
for vacuum from a few inches up to a small fraction of 
1 m.m. Hg. absolute. 

Croll-Reynolds have been specializing on this type of 
equipment for over 30 years, and have made thousands of 
separate installations. Their engineers have extensive ex- 
perience in applying it to numerous different processes, and 
are available for consultation without obligation, Literature 
is also available on request. 


CROIL 


REYNOLDS 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 
Chill Vectors Steam Jet Evactors Condensing Equipment 
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made by 
Patent 
Scaffolding 


Cutting erection time up to 75% isn’t surprising 
when you realize that scaffolds of Alcoa Aluminum 
weigh half as much as ordinary units. Even the 
larger sections can be erected in 20 minutes by 2 
men. Quickly moved on the job... easily loaded 
and unloaded from your trucks, they often pay for 
themselves in savings from a single job. 

For a list of manufacturers, write: ALummum 
Company or America, 1424F Gulf Bidg., 
Pittsburgh 19, Pennsylvania. 


tiastin 
ALUMINUM 


| ats 
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qj] 

light 
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Capacities &, 1's, 
3 and 6 ton. 

@ \-ton mode! 
weighs only 13 lbs 

@ Lifts or pulls ot 
ony angle 


Write for catalog 
ond name of your 
nearest CM dealer 


@ Lifetime lubricoted. 


BUY LESS 


CM HOISTS AND PULLERS 


are ruggedly constructed 
to give you years of trouble. 
free service. Yet they ore 
vavsvolly light easy to 
hendle becouse they ore 


| constructed of the strongest 


alloys of steel and alumi- 
num Equipped with famous 
Herc-Alloy flexible, welded 
alloy steel chain. 


only 35 pounds. 

@ 96% efficient—easy to 
operate. 

Lifetime lubricated. 


CHISHOLM - MOORE 


HOIST 
CORPORATION 


hoted with Columbus Chain Corp 


TONAWANDA 
Cleveland 


| poration, Philadelphia, manufacturers | A C s 
of water conditioning equipment and | omplete Line 
steam power plant specialties. Bookout 
has been with Cochrane for many years 
as sales engineer in the Philadelphia of TEFLON STOCK 
territory, and prior to that in the Coch- 4 


rane laboratories 


Manages Equipment Sales 
Of Gilbert & Barker Firm 


Frederick F.. Neef has been appointed 
manager of the newly organized indus- 
trial equipment sales department of Gil- 
bert & Barker Manu 
facturing Company, 
West Springfield, 
Mass., maker of serv 
ice station and oil 
heating equipment 
Named as enginect 
in the department is 
Creorue W Plossl 
with headquarters im 
Gilbarco’ Ne ork 
office 


Sheets 


Cylinders 
Rods 
Neef was educated e 
at Columbia Univer- Tubing 
sity and Brooklyn | 
Polytechnic. Other Neef Bars 


experience has been 


with Esso Standard Oil] Company as immediate Delivery 


equipment development engmeer 


We supply the _— stock you ee in 
any quantity without delay. Our selection, 
National Aluminate to Use the most complete in the country, includes 
New Cat Cracking Supplier many special items. For example, we fur- 
A new supplier of spray-dried micro nish unoriented sheet Teflon (starting at 
spheroidal cracking catalyst will soon \ie’’ thickness) in sizes up to 36 x 36’°— 
appear in the oil refinery held according the largest sheet Teflon offered anywhere 
to an announcement last month by 
President H. A. Kern of National Alumi Teflon—if you haven't already dis- 
nate Corporation, Chicago. An expansion | covered it—is a unique new DuPont 
program for National Aluminate’s cata plastic, unequalled for absolute chemical 
lyst division plant at Chicago calls tor | inertness, adhesion resistance and dielec- 
the installation of complete equipment | tric strength. Teflon cannot be attacked 
for producing microspheroidal catalyst by nor contaminate any industrial acid, 
by spray drying operations. The addi- solvent, caustic, oil, gas, etc. It is 
tion of this latest type equipment will é 
virtually double the over-all production extremely tough and suitable for temper- 
capacity of the catalyst division. Already atures from —150°F. to 550°F. (can be 
underway, the project is anticipated to recommended for higher temperatures in 
yield commercial scale production of the | some cases). Teflon ts the perfect answer 
spray dried catalyst by the latter part | to hundreds of product and equipment 
of this year problems throughour the processing, 
At the present time National Alumi chemical and electrical industries. 
nate’s catalyst division ts producing, and 
will continue to produce, a ground type 
cracking catalyst for the petroleum in- 


You'll find Teflon stock is easily 
machined or cut into whatever parts you 
need. So whether you're ready tor quan- 


dustry 

| tity production or merely wish to evaluate, 
Natural Gas Equipment Has let us know your requirements. We can 
New Office and Warehouse help you cut costs in many ways. 


For complete information on Teflon 
and on types and dimensions of Teflon 


Increased office space and warehous- 
ing facilities have been obtained in new 


offices of Natural Gas Equipment, Inc., | stock available, write for Catalog No. 300. 

located at 190 East Glenarm Street, , . 

Pasadena 2, Calif. The new two-story We also manufacture Teflon parts molded 
exactly to your specifications 


building contains approximately 7000 


square feet and is served by a railroad Teflon Products Division 


spur 


Natural Gas has recently acquired 
representation ¢ alifornia, Oregon, 
Washington, and Arizona for the prod 


wets of Valwe and Primer Corporation, 


STATES 


Refinery Maintenance Opens 


Permanent Houston Offices 
Refinery Maintenance Company, Ine 


engineers and constructe of refineries 

and natural gasoline ts, has estab 4 
lished permanent offices Ho ston, at c ° P A N Y 

144 South Main Street This 18 an ex 682 N. 10th St. 

tension i RM's man flice in Compton 

Calif. “for the purpose of bringing the | C@m@en, New Jersey 
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of oils, waxes and 
greases is an impor- 
tant measure of the 
value and quality 
of the product. 


Whether the de- 
sired sulfur content 
be high or low, it 
is necessary to 
know exactly what 
amount is present. 


The combustion 
method offers a 
rapid and sure 
means of determin- 
ing sulfur in the 
wide range of per- 
centages and ma- 
terials encountered 
in the oil and 
grease field. 


The Dietert-Detroit Sulfur Determinator 
embodies the correct principles of the 
combustion method in a simple, rugged 
and convenient form. Complete analysis 
can be made in less than five minutes. 


Carbon determinations on organic com- 
pounds are being 
made in as little as 
two minutes with the 
Dietert-Detroit No. 
3003 Carbon Determi- 
nator. 


This method can be 
applied to any petro- 
leum product. One 
example of the use- 
fulness of this method 
is the analysis of 
cracking catalyst for 
carbon content. 


Leading oil com- 
panies* are taking 
advantage of these 
versatile, time-saving 
determinators. Write 
to Dept. P-2 for de- 
tailed information on 
how you can apply 
rapid carbon and sulfur analysis to your 
problems. 


THE SHELL OIL COMPANY 
*Two typical } THE PURE OIL COMPANY 


CONTROL EQUIPMENT 


9330 ROSELAWN «+ DETROIT 4, MICH 


June, 1950 


company closer to its Mid-Continent and 
Southwest customers.” 

In work at the new office is engineer- 
ing and materials procurement for the 
large gasoline plant RM will erect for 
Shell Oil Company at Elk City, Okla. 


Dowell Announces Four 
Promotions in Field Staff 


Field staff promotions announced by 


Dowell Incorporated include W. N 


“W oody 


merly 


Estel, for- 
district man- 
ager for Dowell in 
Midland, Texas, 
named to the Tulsa 
general office as sales 


| development man- 


ager, 


Ralph H 
Smith, district man 
ager in the Houston 
area, to head activi 
ties in the West 
Texas area through 
offices in Midland; 4 
John S. “Jack” Tal 
bot, previously dis 
trict sales engineer, Talbot 
to be Houston district manager; F. F 
Kelly, Houston development engineer 
to be district engineer 

Estel, a graduate in business from the 
University of Tulsa, joined Dowell in 
1940. He has served as station manager 
at Grayville, IL, and district manager 
at Borger, Texas 

Smith, a petroleum engineering grad 
uate from the niversity of Texas, 
joined Dowell in 1944 and became Hous 
ton district manager in 1948. He was 
formerly with the Texas Railroad Com 
mission and Stanolind Oj and = Gas 
Company 

Talbot, a petroleum engineering grad 
uate from the University of Oklahoma, 
joined Dowell in 1946 at Cleveland 

Kelly joined the Dowell organization 
in 1946 at Houston 


| Babcock & Wilcox Tube 


To Broaden Fabrication 


Plans to enter the field of limited fab 
rication of seamless and welded tubing, 
in addition to its primary work of manu 
facturing such tubing, have been an- 
nounced by The Babcock & Wilcox 
Tube Company. Types of fabrication to 
be handled under the new policy will 
include bending; end forming 
swaging, upsetting, flaring and expand- 
ing: flash-butt-welding for safe-ending 
and making long length tubing; produc 
tion of tubing with various cross section 
shapes and other specialty tube work 


Du Pont Locates in New Offices 
The Chicago district office of the pe 
troleum chemicals division of E. [. du 
Pont de Nemours & Company, Inc., is 
presently located in new offices in the 


such as 


~A Gulf Publishing Company Publication 


AMMONIA 


(REFRIGERATION 
GRADE) 


PRODUCING POINT 


TO USER IN 


TANK CARS 


and 


CYLINDERS 


Discuss contract 


shipments or 


spot orders with 


SPENCER CHEMICAL 
COMPANY 
Executive & Seles 
ces t se 
Kansas City 6, Mo, 
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it MUST Be Good! 


During the last two years, over 
3,000,000 sq. ft. of refinery in- 
sulation has been PROTECTED by 


hold 


WEATHERCOAT 


It is the accepted protective coat- 
ing in the refining industry be- 


cause it — 

@ TROWELS EASHY — 

@ DRIES UNIFORMLY — 

@ STAYS FLEXIBLE YET TOUGH 


Also Try — 
MASTIC WEATHERCOAT—a new 


ready-mixed product for easy 


void-filling scratch coot. 


Ask for specifications, data, 
and performance FACTS. 


In the West 
STANCAL ASPHALT & 
BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. 


+ Oakland |, Calif 
Tucson, Ariz 


les Angeles Collf 
Pertiand 7, Ore 


In the East 


AMERICAN BITUMULS COMPANY 
200 BUSH STREET . SAN FRANCISCO 4, CALIF. 
Washington 6, D.C. « Baltimore 3, Md. « Perth Amboy 


N. J. « Columbus 15, O. « St. Lowis 17, Mo 
Baten Rouge 2, lo 
Sen jven 23, Puerto Rice 


+ E. Providence 14, | 
Mobile, Alo 
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RATES for Classified Ads are $8 per column inch. Minimum size one column inch 
type size, figure 60 words per inch. Situations Wanted $4 per column inch. 


REFINER CLASSIFIED ADS 


In smallest 


im advance. Ten percent discount if three or more insertions are ordered at same time. 
COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to: Classified 


Ad Department, Petroleum Refiner, P. ©. 


* * * * * 


Box 2608, Houston 1, Texas. 


* 


* * 


SALES ENGINEER WANTED 


Eetaflished manufacturer has opening 
for sales engineer to headquarter in 
Houston. Bhould have specialty equip- 
ment selling experience to refining and 
petrochemical industry. Prefer man un- 
der forty. Salary and expenses. Give 
details in letter addressed to Box 172-R 

© Petroleum Refiner, Houston, Texas. 


Willoughby Tower, No. 8 South Michi- 
gan Boulevard, Chicago 3. The Chicago 
district laboratory will remain at 1025 
South Wabash Avenue, Chicago 25. 


|" Wagner Electric Sets Up 


New Separate Territory 

Ihe southern portion of the sales ter- 
ritory served by the St. Louis electrical 
division branch of Wagner Electric Cor- 
poration has been set up as a separate 
unit, with headquarters in Memphis and 
a sales office in New Orleans. A. C 
Allen will remain at Memphis as branch 
manager of the new territory. The re- 
maiming territory, with a main branch 
in St. Louis and a sub-branch in Indian- 
apolis, will be under the direction of 
J. J. Scheid, who succeeds H. N. Felton 
as manager of the St. Louis branch 
Felton was recently elected vice presi 
dent m charge of sales of Wagner. 


inhibitor No. 


FOR SALE 
50% Discount 


4—NEW National Transit “ACE” Sim- 
plex Steam Pumps, Size 6%x67x18". 
Modern close-clearance type with 
stainless steel trim, for handling of 
propane, butane, butadiene, casing- 
head 

NEW Powell Motor-Operated Flanged 

Gate Valves, series 36, sizes 3” to 18%; 


for pipe-line or plant service large 
quantity available 
Phone— Write—Wire 


Kinslow 
w Power 

& Equipment, Inc. 
Strode Bidg., 817 So. Boulder 
TULSA 14, OKLAHOMA 


A. O. Smith Corporation Elects 

J. M. Floyd, who has been vice presi- 
dent in charge of manufacturing for A. 
O. Smith Corpora- 
tion, has been named 
executive vice presi- 
dent. He will take 
over general operat- 
ing supervision of the 
company under the 
general direction of 
the president 

Floyd has been in 
charge of manufac- 
turing since he joined 
A. O. Smith in 1936 
He had previously 
been works manager 
for Bendix Aviation 
Corporation's Bendix 
Products division 

Floyd is also a member of the board 
of directors and of the executive com- 
mittee of A. O. Smith, and is vice presi- 
dent of A. O. Smith Corporation of 
Texas 


Chicksan Opens Eastern 
Warehouse Stock 

Chiksan Company is establishing a 
warehouse stock in the Federal Storage 
Building, 155 Washington Street, New- 
ark 2, N. J., and at the same time is 
transierrme castern headquarters for 
Chiksan and Chiksan Export Company 
from 50 Church Street, New York 7, to 
the Newark address 

The stock will include Chiksan and 
Weco products and Okadee loading rack 
valves 


New Lummus NY Address 

The Lummus Company has moved 
New York offices to 385 Madison Ave- 
nue. The company’s former location was 
at 420 Lexington Avenue 


Floyd 


Refinery, Chemical Liquid 


Level Gages and Valves *e. 
for All Kinds of Service, ete. 


“See What's Going On” insidelate 


SIGHT FLOW INDICATORS 


for Insertion into Pipe 


ERNS W.C & GAGE CO 


LIVINGSTON, 
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Fig. 1603—Cilass 150-pound Cast Stee! 
Gate Vaive with flanged ends, outside 
screw rising stem, bolted flanged yoke 


When you come to ONE SOURCE, you simplify 


and tapered solid wedge. 


Fig. 6003—Class 600-pound 
Cast Stee! Gate Vaive with 
flanged ends, outside screw 
rising stem, bolted flanged 
yoke, tapered solid wedge. 


your valve buying—and stocking of spare valves 
and parts—for your entire flow control system. 


Powell Bronze, Iron, and Steel Valves are second to 
none in giving long, trouble-free service. And when 
it comes to Special Design and Alloy Valves for Corro- 
sion Resistance, Powell is the acknowledged leader. In 
fact, Powell makes the only COMPLETE line of these 
valves available to Industry today. 


Fig. 1793 — Large 125-pound tron 
Body Bronze Mounted Gate Valve. 
Flanged ends, bolted flanged yoke, 
outside screw rising stem and ta- 
pered solid wedge. Also available 
in All tron. 


Fig. 375 — 200-pound Bronze 
Gate Valve with screwed ends, 
inside screw rising stem, union 
bonnet and renewable wear- 
resisting ‘‘Powellium” nickel- 
bronze disc. 


The Complete Powell Line includes Globe, Angle, “Y”, 
Gate, Check, Non-return, Relief and Flush Bottom 
Tank Valves in Bronze, Iron, Steel and a wide range 
of Corrosion-resistant metals and alloys. 


Ask your nearest Distributor—or write direct 


The Wm. Powell Company 
Cincinnati 22, Ohio 
DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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Fig. 6079 M.O.— Class 600-pound Cast 
Stee! Gate Valve for Pipe Line Service. 
Has flanged ends and bolted flanged bon- 
net. Motor operated. Also available in 
Classes 150, 300, and 400 pounds. 
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Air Preheater Corp. 
Air Reduction Magnolia (Co. 
*Airetool Manufacturing 
ba * Allied Chemical & Dye Corp. 
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Condenser Tubes... 
Consult Revere 


@ Because each condenser installation presents an individual 
combination of conditions, let no one tell you that any one 
alloy is best. Every factor should be studied before deciding 
on the proper alloy. In some cases, Revere Admiralty tubes 
may be the most desirable. In others, aluminum brass might 
be preferred. Where brackish or salt water is encountered, 
cupro-nickel tubes usually are advisable. It all depends on the 
economic factors and conditions of service. 


To find the alloy or combination of alloys best suited to meet 
the specific operating conditions of your condensers, Revere 
offers the help of its Research Department, made available 
through the Technical Advisory Service. Working with the 
engineers of the country’s leading users of condensers and 
heat exchangers, these capable consultants have helped solve 
many and varied types of problems. This knowledge and expe- 
rience, acquired over the years, is at your command, ready to 
help you obtain long service and maximum economy. 


Revere makes tubes and tube sheets in all the customary alloys. 
Before specifying tubes for new condensers, or replacing tubes 
in old ones, consult Revere. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, lil; Detroit, Mich.; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.—Sales 
Offices in Principal Cities, Distributors Everywhere. 
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L, 1940 there was... / 
In 1944 there were... 2/5 


In 1948 there were ... 500 


and as of May 1950 there are more than 


PETRO-CHEM ISO-FLOW FURNACES 
IN SATISFACTORY OPERATION 


throughout the world 
in the petroleum 

and allied industries 

.. for all processes 


and for any capacity. 
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FURNACES 


0. INC..120 EAST 41ST STREET. NEW YORK 


Boston 0 Foster vttsburgh - Favitie Lev ally Chicago Lester Oberho 
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AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


in design 
in effectiveness 
in economy 


MSDONALD 


LOADING ARM ASSEMBLY 


(Plate 214——Size 3”) 


Balanced Design, Special Features, Bring New Efficiency to Loading 


A DESIGN FOR TROUBLE FREE LOADING. 

SWING JOINT FEATURES ARE EXACTLY THE SAME 
AS OUR WELL KNOWN MASTER SERIES — CON. 
CENTRIC DESIGN. 

RANGE ft. closed to 11 ft. extended 
center line of riser. 

DIVIDED COUNTER-WEIGHTS—cannot strike riser. 

SOLDERLESS JOINTS on entire brass slide sleeve assembly 
—assures easy replacement and stronger construction. 

BOLTED STUFFING BOX on slide sleeve—easily adjusted 
and repacked—oversize bearing area assures easy 
operation. 

FELT WIPING GASKET—easily replaced—keeps slide 
tube clean—increases life of tube and packing. 


ed from 


ALUMINUM OUTBOARD SWING JOINT—concentric 
design—drop tube hangs vertically. 


— HANDLE—operates slide sleeve and drop 
tube. 


SHOCK-PROOF LOADING LINE VALVE equipped with 
effective VACUUM BREAKER. 


Write for prices and further details of the new McDonald 
Loading Arm Assembly. 


A. Y. MSDONALD MFG. CO. 
The Home of the Swing Joint 
DUBUQUE, IOWA 
There's a McDonald Branch or Distributor Near You 
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